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Title & Document Type: 41 OC Electronic Voltmeter Operating and Service Manual 
Manual Part Number: 00410-90007 
Revision Date: May 1974 



About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFICATION ' 

Hewlett-Packard Company certifies that this product met 

factory Hewlett-Packard further certifies that Us calibration measurements are tra<.eot-., he 

Sfl/ Bureau of Standard, to the extent allowed by the Bureau's calibration facility, and to the calibration facilities 

of other International Standards Organization members. 

WARRANTY 

This Hewlett-Packard product Is warranted agkinst defects in material and workmanship for a peflod of one year 
from date of shipment I, except that in the case of certain components listed in Section I of this manual, the 
shall be for the specified period) . During the warranty period, Hewlett-Packard Company will, at its option, either 
repair or replace products which prove to be defective. 



For warranty service or repair, this product 'must be returned to a service facility designated by -hp-. BuVer shall 
pJ2pIy shK to -hp: and -hp- shtll pay shipping charges to return the product to Buyer. Howeve), Buyer 

shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country. ^ 

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will ex^ute its ■ 
programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the 
operation of the instrument, or software, or firmvvare will be uninterrupted or error free. . \ 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, 
Buyer-supplied software or interfacing, unauthorized modification of rnisuse, operation outside of the environmental 
specifications for the product, or improper site preparation or maintenance. ^ 

NO OTHER WARRANTY IS EXPRESSED 6R lifclPLIED. HEWLETT-PACKARD SPECIFICALLy 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. " - \ ' 

EXCLUSIVE REMEDIED 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. 

PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDlREfjT, SPECIAL, INCIDENTAL, OR CO^ 
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY . 

XSSISTi\NCE ' '> 

^Product maintenance agreements and other cu^stomer assistance ' agreements are available 
for Hewlett-Packard products. ’ : ; , 

For any assistance, contact your nearest Hewlett-Packard Sales and, Service , Office. 
Addresses are provided at the back of this manual.^ , 
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SAFETY SUMMARY 

Th« following gonorol iof«ty proeootlont tnuit bo oburvod during oil phli^of oporotlon. 

rXii to coinolv with ihoM prKoutlono or with ipotUle wirnfngt oloowhoro in this tninuol violotoo 

ufoty otondirdt of dooign, minufoeturo, ond intindod uu of tho Initrumtnt " 

liibllitv for tho coitomor't folluro to comply with thou roqoiromonto. Thit lo o Sofoty Clou 1 1nitrumont 

GROUND THE INSTRUMIENT 

To mlnirnize shock hazard, the Instrument chassis and cabinet must be connected to an e^c* 

power caSe meat InterHatlonal Electrotechnical Commission (lEC) safety standards. 

DO NOT DERATE IN AN EXPLOSIVE ATMOSPHERE 

Do not oborato tho inattumant In llta praaano. of flammaUa jasas , 

. elacttlcaf Inattumant In auch an onvilonmant conatltutaa a dollnita aalaty hazard. 

KEEP AWAY FROM LIVE CIRCUITS 

Ooeratinfl personnel must not remove instrument covers. Component replacement and internal 
adiustments must be made by qualified maintenance, personnel. Do not replace componerjts 
with Jower cable connected. Under certain conditions, dangerous 

Te power cable removed. To avoid injuries, always disconnect power and discharge circuits 
before touching them. , 

DO NOT SERVICE OR ADJUST ALONE 

Do not attempt Internal service or adjustment unless another person, capable of rendering first 

aid and resuscitation, is present. 

' ' '■ ^ . 

DO NOT 8UISTITUTE PARTS OR MODIFY INSTRUMENT 

Because of the danger of Introducing additional hazards, do not install substitute parts or per- 
?oT.ny u“d!tho,lz,d modllictlon to 'th. In«mment. H«um th. '"'““'"•"V" 

Packard Seles and Service Office for service and repair to ensure that safety features are main- 
tained. 

DANQEROUS PROCEDURE WARNINGS / , ' 

Wamlnjl, «uch as tha aaampla balow, piacade poiawlally dargaioua procedures throughout 
this manuali Instructions contained in tha warnings must be followed. 



biagsrsss vsitsgss, upable of uuilsg death, ere prsust la this Inimimsnt Uu ex- 
tririt usUss whss hisdllsg, tssUsg, asd adjeitlBg. 
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SAFETY SYMBOLS 



General Definitions of Safety Symbols Used On Equipment or In Manuals. 



OR 



Instruction manual symbol: ihe product will be marked with this 
symbol when it is necessary for the user to refer to the instruction 
manual in order to protect against damage to the instrument. 

Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding I0(X) volts must be so marked). ) 

Protective conductor terminal. For protection against electrical 
shock in case of a fault. Used with fieldiwiring terminals to in- 
dicate Ihe terminal which must be connected to ground before 
operating equipment. > ^ 

Low-noise or noiseless, clean ground (earth) terminal. Used for a 
signal common, as well as providing protection against electrical 
shock in case of a fault. A tcrmirtal marked with this symbol must 
be connected to ground in the manner described in the installatidn 
(operating) manual, and, before operating the equipment. \ 

Frame or chassis terminal. A connWtion to the frapic (chassis) of 
the equipment which normally includes all exposed metal struc- 
tures.^ I 

Alternating current (power line). I , ' ‘ ' 



ril” ) Direct current (power line). 



Alternating or direct current (power lilne) 



WARNtNG 



‘CAUTION' 



NOTE : 



'The WARNING sign denotes a hazard: It calls attention to a pro-, 
cedure, practice, condition or the like, wiiich, if not correctly per- 
formed or adhered to, could result in injury or death to personnel. 

Th^ CAUTION sigp denotes a hazard. It calls attention to an' 
operating procedure, practice, condition dr the like, which, if.hot 
correctly performed or adhered to, could result in damage to or 
destruction of part or all of the product. i. 

i 

The NOTE sign denotes important information. It calls attention 
to procedure, practice, condition or the tike^ which is essential to 
highlight. ' 
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GENERAL INFORMATION 
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1-1. DESCRIPTION. 

1-2. The Hewlett-Packard Model 4I0C Electronic Volt- 
meter can be used to measure dc voltage and dc current ;ac 
voltage and resistance. Positive and negative dc voltages 
from IS mV to 1500 V full scale and positive and negative 
dc currents from 1.5 to ISOmA can be measured full 
scale. Resistance from 10 fl to lOMfl mid-scale can be i 
measured with an accuracy of ± 5%; resistance from 0.2 
to 500 MR can be measured with reduced accuracy. The 
*'ndel 4 IOC Electronic Voltmeter specifications are given 
-Table l-I, i 



1-3. With the Model II036A detachable AC Probe, the 
Voltmeter can be used to measure ac voltage from 20 Hz to 
700 MHz. From 20 Hz to 100 MHz. ac voltage from 0.5 to 
300 V can be measured; from 100 MHz to 700Milz. refer 
to Rgure 3-5 for maximum ac voltage that can be applied 
to the AC Probe. For additional information on the AC 
Ehobe. refer to Paragraph 1-9. 

I 

14. INSTRUMENT AND MANUAL IDENTIFICATION. 

\ 

1-5. Hewlett-Packard uses a two-section serial number 
consisting of a four-digit prefix and a five-digit suffix. The 
prefix and suffix are separated by a letter designating the 
country in which the instrument was manufactured. (A = 
U.S.A.; C = West 'Germany; J = Japan; U =' United 
Kingdom.) 



1-^. This manual applies to instruments with the serial 
prefix indicated on t^e title page. If changes have been 
made In the instrument since the printing ofthls manual, a 
“Manual Changes** supplement supplied with the manual 
wilt define these changes. Be sure to record these changes in 
your manual. Backdating information located in Appendix 
C adapts the manual tc^^ instruments manufactured prior to 
this printing. The manual part number is indicated on the 
title page. 

1-7. ACCESSORIES AVAILABLE. 



1-8. Accessories are avail 
measuring capabilities of 
these accessories and the 



able that extend the ac and dc 
the Voltmeter. A description of 
Ir specifications is given below. 



1^. Model 1 1036A AC[ Probe. This acces ory, when used 
with the Model 410C, Ipermits ac voltag* measurements 
from 0.5 V rms to 300 |V rms, full scale over d frequency 
range of 20 Hz to 700 MHz. Reference calibration accuracy 
at 400 Hz (sinusoidal) is ± 3% of full scale. Frequency 
response is ± 10% from 20 Hz to 700 MHz, with indica- 
tions obtainable to 3|X)0MHz. Frequency response at 



100 MHz is within ± 2%. The Model 1 1036A responds to j 
the positive-peak-above-average value of the signal applied. 

The Model 4I0C Is calibrated to read in RMS Volts, for siqi 
wave inputs. ■ , 

I- 10. Model I1039A Capacitive Voltage Divider. This 
accessory (formerly the Model 452A) extends the ac 
voltage range tf the Model 410G to 25 kV. The divider 
permits measurements of extremely' high ac voltage such its 
encountered in dielectric heating. equipment, etc., over a 
frequency range tf 25 Hz to 20 MHz. A fixed gap | Is j 
piovided so that breakdown will occur if the applied . , 
voltage exceeds 28 kV at low frequencies. Voltage division , 
is 1000:1, ± 3%, am* input capacity^ is 15 pF, A .Model 
11018A Adapter is required to cbnnect the Model 
1 1036A AC Probe to the shielded banana plug fitting of the 
divider. \ 

l-Il. Model 1I040A Capacity Divider. 'Hiis accessory 
(formerly the Model 453A) extends the ac V6|tage range of 
the Voltmeter to 2000 V rms. The divider is' for use at, 
frequencies above 10 kHz. Voltage division is i'0O:l, t 1%; . 
and input capacity is approximately 2 pF. 

1-12. Model ll042AVrtni T Connector, This accessory ^ 
(formerly the Model |455A) is used for connecting the 
Model 1 1036A Probe across a 50 R transmission line using 
type hi connectors. Th'f T Joint is such that connection of 
the probe into a transmission line will not cause a standing 
wave ratio greater tllart l.l at 500MHz and 1.2 at 
1000 MHz. Wth this device, measurement of power trav- 
eling through a transmiuion line may be made with 
reasonable accuracy to ' l(kX) MHz. The usual precautions 
must be taken to provide iiccurate impedance matching and 
the elimination of stardiiig 'vaves along the line through 
which power is floating. By fusing a dummy load at the 
receiving end of this T joint power output of various 
devices can be measured. In m|my applications power going 
into a real toad, such ias 'an [antenna, canbecunveniently i' 
measured up to 1000, MHz ^th good accuracy. 

1-13, Model 1I043A Type N Connector. This aci-essoty 
(formerly the Model 458,\) allows the AC Probe to be, 
connected to a 50 R coaxial line. The connector uses a male 
type N connector and a receptacle for receiving the probe. , 
Terminating resistor is not included. ^ 

1-14. Model 11045A DClDivider. This accessory extends 
the maximum dc vdtagii range of the Model 4I0C to 
30 kV. Voltage division is 100:1, t 5%, and input resis- 
tance Is 9900 MR. “Mien used with the Model 4 IOC input 
resistance is 10,000 MR. This probe offers maximum safety 
and convenience for measuring high voltages such as in 
television equipment, etc. The maximum current drain is 

2.5M- I 

‘ ' I 
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DC VOLTMETER. 

■ ■ ■ ' ' f.'’ \ j V ■ - 

I Vyltaflo RonQcsc ^'tSmV to i 1500 V Tutt icatti In 16 60 
joquwico (II rangwL f ■ f\ \ 

. Accuracy: i 2%af fuWtcaleonat^y rangtj | , •' 

Input RoiUtince; 100 Mft * IlCof bOOmV rangu ond above. 
lOMn t 3% on )B^inV*60 mV, and 150 mV ranges, 

DC AMMETER'. . , U 'V 'h-', 

‘ Vi ■ ■’ ; . ' ■ 

Current Ranij«: ± IJ5;iA to it ISOrAA tull testa In I,b' B 
i f tequsnee (It rsnsatl, 'V ' 

i i ' . i ■ ' I '' I I ' 

' AccLro^y : t 3% of lull tesla on any rkhga. 

''I' 'l ■■ .r 'iy ' ' 

'Input Rsilits'ica; Daereotlng from 0 tiR' on; I.SpA tesla to 
Bpproxtrnalety 0.3 fl on the ISO mA loile. 

f I ’ * . • *1 

Special Currant Ranaci! . t 1£, » s; * IB nanoampi may be 
I rrasiured or-tha IB, BO, and ISO mllllvoii; rongei uting the 
voltmat^r probe,' velth t B% accuracy and 10 mil input 
’ ratUtanoe, , 

'.I ' 

'OHMMETER .■ V.- ' ' 

' , . ' ' , ' 1 

Railitanca Range; Ratistanca from 10 n to tOMn center icat-r 
(7 ranges), . ' ' 

, I I ' ' 

Accuracy; Zero to midscala;. ± S% of reading oi t 2% ol 
midicala, whichever It greater, 
i 7K from midtcala to f cals value ol 2 . 
a 8K from tcala value of 2 to 3, 
t 9%lrom tcale value of 3 to 5. 
t 10% from tcale value ol E to 10. 

'I 

AMPLIFIER 

Voltage Gain; too maximum, i 

AC Rejection; 3dB at 1/2 Hi; approximaialy 66dB at 60 Hi 
and higher frequenclet for ilgnalt lets than 1600 V peak or 
30 timet full scale, whichever it tmallar, ' ' 

Isolation:, Impedance between common and chassis Is > I0MH 
(n perallel with 0.1 pF. Common may be Heated up to 400 V 
dc above chasiit for de and resistance meosuremanit. 

Output; Proportional to meter Indication: IS V deal full tcale, 

' maximum current, 1 mA, ^ 

Output Impedance: Lots than 3 O at dc. 

Noise; Lett than 0B% of full tcale on any range tp p). 



-i/ 
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DC Drift; Lott than 0.6% of full tcale/year at constant 

, temperature, L»:i than 0.02% of lull icale/*C. 

'Overload Recovery; Recover from 100:1 overload In < 3 sec. 
ACVOLTMETER 

Ranget; 0.6 V full tcale to 300 V In 0.6, 1.6, 6 toquence (7 
ranges). 

Accurocyt i 3% of lull scale at 400 Hi for sinusoidal voltages 
from 05 to 300 V rmt. The AC Probe retpondt to the 
^ positive peak-aboveaverage value of the applied signal, 

Frequency Responte: i 2% from 100 Hi to BOMHi (400 Hi 
ref.), 0% to »4% from 60MHi to 100 MHi » 10% from 
20 Hi to too Hi and l |.6dB Irom lOOMHi to 700 MHi. 

^ i ‘ ' 

Frequogey Range: 20 Hi to 700 MHi. 

'1 . > i 

Input Impedance; Input capacity 1,6 pF, input resistance 

, >10.Mn at low frequencies. At high Irequenjes Impedance 

, drops off due to dielectric loss. 

i. , 

** grounded to chatslt In the AC 

I Function for tafety,^ AH ac meosuremanit are referenced to 
I ’ chassis ground. i ' ' 

Meter; Individually calibrated taut band meter. Reisiondt to pot- 
itlvepeok-aboveeiveroge. Calibrated in rmt volts for slnewaw 
Input. ' 



GENERAL 

Maximum Input; (see Overload Recovery) 

DC: 100 V On 16, 60 and l50mV ranges; 500 V on 0.6 to 
16 V ronget; lOTO V on higher ranges. 

AC: 100 times full scale or 450 V peak, whichever Is lets. 

Power: 1l6or2XV s 10%. 48 to 440 Hi, 13 walls 120 walls 
with 1I036A AC Probe). 

Dimentlons; 6 1/2 In, high (16.6 cm); 5 1/8 In. wide (13.01 cm); 
II In. deep 127.9 cm) behind panel. Fils 60600797 Rack 
Adapter arxi 1060 series combining cases. 

Weight: ’ 

Net: 8lbt. (4.0 kg) 

Shipping; approxlmalety 15 Ibt. 16.36 kg) 

Accessories Furnished: Detachable power cord, NEMA plug- 4ip. 
Model 1 1 036A AC Probe. 

Opt Ion 02; 4ip- Model 4 IOC lets AC Probe. , 
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SECTION II 
INSTALLATION 



M, INSPECTION. . 

. ^ r I 

2-2. This instrument was carefully Inspected both mcchan- 
lically and electrically, before sliipmcnt. It should be 
physically free of mars of scratches and in perfect electrical 
order upon receipt. To confirm this., the instrument should 
be inspected fo-: physical damage in transit. Also, check for 
supplied accessories, and test the electrical performance of 
the instrument using the procedure outlined in Paragraph 
5-5, Performance Tests. If there is damage or deficiency, ace 
the,wananty on the insi ‘‘ront cover of this manual, 

2-3. INSTALLATION. 

24. The -hp- Model -»10C is iranslstorizcd except for one 
vacuum tube and requires no special cooling. However, the 
instrument should not be operated where the ambient 
temperature exceeds 55“C {I40*F) ' 

' , I , ' 

, 2-5. RACK MOUNTING. 

2-6. , The Mqdcl 410C is a subniodular unit designed for 
. bench use. However, when used in combination with other 
‘ submodular units, it can be bench and/or tack mounted. 
The -hp-' Combining Cases and Adapter Frame are designed 
specifically for this purpose. 



2-7. Models 1051A and I022A Combining Cases. The 
Combining Cases are fullnnodule units which acc )pt various 
combinations of submodular units. Being a full width unit, 
it can cither be bench or rack mounted. An illustration bf 
the Combining Case is shown in Figure, 2-1, Instructions for 
installing the Model 4 IOC arc sitown in Figure 2-2. 

' " I ' 

2-8. Rack ulaptcr Frame (4ip- Part No. 5060-0797). Tlie 
aciapter fra.nc is a rack mounting frame that accepts various 
combinations of submodular units. It can be rack mounted 
only. An illustration of the adapter frame is given in Figure 
2-3, Instructions are given below, i 

I ^ , 

a. ‘ Place the adapter frame on cuge of bench as shown in 

step 1, Figure 24, ' . 

' ' 'i ^ ‘ 

b. .Stack the submodular units In the frame os shown in 

step 2, Figure 24, Place the spacer, clamps between 
instruments as shown in step 3, Figure 24, j 

■i ' I ■ 

I . I i 

c. Place spacer clarnps on the two end instruments (see 

step 4, Figure 24) and push tlic .combination Into the 
, frame, ’ ' ' , , ' ' ' , , 

■ ■ ' --1 I ■ ! 

il. Insert screws on either side of frame, and lighten 
until submodular instruments are tiglu ir^ the frame. , 
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.,'1 >,FlgurB 2 -Z. Steps to Plac« Instrument In Combining Cast 

’v;;^ ,y'; i, ; ' ' ^ 

1 e. The complete assembly is ready for rack mbonting. ' 

1 ■ I , , i''i V i'' I- 'I ' ^ 

2 9. THREE CONDfJCTQR POWER CABLE. ' , 



2-10, To protect opefatirig personnel, the’ National 
Electrical Mahuficturer’s'Association (NEMA) recommends 
that the instrument panel and cabinet be. grounded. All , 
Hewlett-Packard iristruments are equipped with a three-’ 
conductor power cable which grounds the instrument when 
plugged into an appropriate receptacle. 



I ^ , 

2-IT. To preserve the protection feature when operating 
the instrument from a twb-conta'ct outlet, use, three-prong 
^0 two-prong adapter and connect the green' pigtail on the 
adapter to ground. \ ‘ 







2-1Z PRIMARY POyi/ER REQ^JIREMENTS. 

, 2-13, The Model 4 IOC can be operated from cither 1 15 or 
230V, 48 to’440Hz. The instrument can be easily 

' rConverti^ from 115 to 230 V otWration. The SELECTOR 
switch, S2 a Itvo-posilion slide switch located ut the rear of 
the instrument, selects the pode of ac operation. The line 
voltage from which the instrument is set to operate appears 
bn the slider of the switch. A 0.?5 ampere, slo-b|o fuse is, 
used for both 1 IS and 230 V operation. If the Model 410C 
is operated at any frequency other than 60 Hz, perform 
chopper frequency adjust (Paragraph 5-31 ). 



vrrrrwrrwj 

'CAUTIONd 

XaaaaaaaaaaJ 



Figure 2-3. Adapter Frame Instrument Combination. 

^ ■ t 

2-2 <•“' . 



Do not change the setting of the tine voltage 
switch when the voltmeter is operating. 



2-14. Repukiging for Shipment ^ 

2-tS. The following paragraphs contain a general guide for 
repackaging of the instrtimcnt for shipment. Refer to 
Paragraph 2-16 if the original container is to be used; 2-17 
if it is not. If you have any questions, contact your local 
■hp- Sales and Service OfTice. (See Appendix B for office 
locations.) 



■'...'I:, , ■ ) 
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Figure 2-4. Two Half Modules in Rack Adapter. 
NOTE 




If the instrument is to be shipped to Hewlett- 
Packard for service or repair, attach a lag to the ^ 
instmmeni identifying the owner and indicate 



the service or repair to he performed; inctude 
the model number and full serial number of the 
instrument. In any correspondence, identify the 
instrumeht by model mmber, serial number 
and serial number prefix. 

2-16. If the original container is to be used, proceed as 
follows; 

a. Place instrumeht In original container if available. If 
original container is pot available, one can be purchased 
from your nearest -hp- Sales and Service Office. 

b. Ensure that container is well scaled with strong tape 
or metal hands. 

2-17. If original container is not to be used, proceed ns 
follows: 

I * ■■ 

; a. Wrap instrument in heavy paper or plastic before 
placing in an inner container. 

: b. Place packing material around all sides of instrument 
and protect panel face with cardboard strips. 

I 

c. Place instrument and inner container in a heavy 

carton or wooden box and seal witli strong tape or metal 
^ bands. , i 

I ’ 

d. Mark shipping container with “DELICAJE INSTRU- 
i MENT,” “FRAGILE," e|c. 
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FUNCTION SELECTOR: TW» control Is utsd for stketlng 
lypt of tn«asur«ment to b* nn«d». They arc i DC Voltsga, 
t DC Cutrani, AC Voltagt, and resistance maaiurentants. 

AC ZERO; This control provides adjustment (or tero-seitlng 
the nwter before making ac voltage measurements. 

MECHANICAL ZERO ADJUST; This adlustmani mechart- 
Ically lero-sats the meter prior to turning on Voltmeter.’ 

RANG E ; This control selects the full scale meter ra nge, ' 

I ' ' ^ 

AC POWER SWITCH; This pushbutton-lamp combination, 
when depressed, turns the Insdument power on or off. The 
pushbutton glows when the Voltmeter povrer Is on. 

DCA-OHMS: This lead Is used In conjunction with the COM 
Lead to measure dc current or ohms. The FUNCTION 
i SELECTOR determines nhldt measurement Is mode. 

^^COM; This lead Is used with the Input leads for dc current, dc 
voltage, and resistance measuremenu. The COM Lead Is 
normally floating; however, a shorting bar can be connected 
from the floating ground terminal to the chassis grourtd 
terminal on the DC AMPLIFIER OUTPUT connector. It a 
, shorting bar Is not used, the COM Lead Is floating except' 
when the FUNCTION SELECTOR Is set t<^ ACV. 



DCV; This lead Is used In conjunction with the COM Lead to 
measure >idc voltage. 

® AC PROBE (300 V MAXJ: Rtcoptscle for Ntephortt>iyp« 
plug of Modtf 11036A AC Probt, With probs conntetod, the 
Volim« t«r may b* uiad lo maka ac voltaga meaiuranwotr 

(j^ CDADJUST: This control Is usad to sat meter pointer 
to before resistance measurements are made. Only periodic 
adjustment of this screwdriver adjusment Is necessary. 

LINE VOLTAGE; This two-poiltlon slide switch sets the 
Instrument tj accept either 116 or 230 V ac primary power. 

FUSEHOLDER; The fusehotder contains a 0.26 ampere 
slovtrfalow fuse for both 116 V ac and 2M V ac modes of 
operation. 

(j^ AC POvyER CONNECTOR; Accepts power cable supplied 
with the Instrument. 

@ DC AMPLIFIER OUTPUT: Provides tJc voltage output 
proporitonal to mccw Indfcatton (or ctrtvtng txtvrnal 
cordtr* t.6 V dc output for full teals rmtor dtflactlona 

ZERO ADJUST; This control Is used to set mater pointer to 
»ro whan callbraiEng for dc and ratlttonct measurtmantt. 



Ffgure 3-1* Front and Rear Panel Controls. 
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SECTION III 

OPERATING INSTRUCTIONS 




3-1. INTROOUCTIOM. 

3-7.,' The MckIcI •! IOC is used to measure nc and dc voltage, 
dc current, and resistance. All measurement inputs are 
located on the front pa.ncl; a dc output connector Is located 
on tiro rear pane!'. Front panel controls and indicators arc 
color coded. DC' voltage, dc current and resistance knobs 
and' indicators arc in black; ac voltage controls and 
indicators are in red. i 
i "■ 'I '- 

3-3. ADJUSTMENT OF MECHANICAL ZERO, 

I 

34, 1710 procedure for adjustmeni of mechanical zero Is 
given in Section V, 

3-S. FRONT AND REAR PANEL DESCRIPTiON. 

3-6. Figure 3-t describes the. function of all front and rear 
panel coiitrols, comiectors and indicators, 'flte description 



of each control, connector and indicator is keyed to a 
drawing which accompanies the Hgurc. 

3-7. OPERATING PROCEDURES. 

3-8. There are Five operating procedures: DC Voltage 
Measurements. Figure 3-2; DC Current Measurements, 
Figure 3-3; AC Voltage Measurements, Figure 34; Resis- 
tance Measurements, Figure 3-7; and Measuring DC Current 
In Nano-amperes, Figure 3-8. 

NOTE 

Agingl of the neon !amps in the chopper 
assembly can cause a change in chopper fre- 
quency which produces a slight oscillatory 
niomncnt of meter pointer, if this oscillatory 
' movement is observed, rotate Osc Freq Adj 
A 3RS (see Paragraph 5-3 if in the eery direction 
until osciliation of pointer stops. 




Fiflurt 3-Z DC Vottigs Measurements. 







Scctiuti Hi 

3-9. DC Voltage Measurements (Figure 3-2). 

3-10, Th'?i Model 4 IOC is normally noaiing; however, a 
shorting bar; can be connected at the DC AMPLIFIER 
OUTPUT connector on the rear panel. When tlic instrument 
is floating, the COM Lead should not be connected to 
voltages greater than 400 V dc, t ‘ 

3-11. DC Current Measurements (Figure 3-3|, 

3-12, General instructions for the measurement of dc 
current arc the same as those given for dc voltage 
measurements. Paragraph 3-9. ' 

3-13. AC Voltage Measurements (Figure 34). 

{ fCAUTIONJ 

One Mi of almost all power distribution 
' I systems Is grounded. Extreme caution must be 
used, if direct measurement of power line 
voltages is attempted. If the ground clip lead is 
accidentally connected to the ungrounded side 
of the line, severe damage to the 4 IOC Is 
possible because of the short circuit created. / 
Power line voltages can best be measured by 
using the probe tip only., Contacting the 
groundcl^ power conductor will pve a reMing 
of 0 I' while contactmg the unbounded lead 
will give full voltage reading. 



ModeMJOU 

3-14, Although the Model 4 IOC indicates a full scale ac 
range of 500 V, the optional Model 1I036A AC Probe 
should not be connected to ac voltages in excess of 300 V 
rms. AC voltage referenced to a dc voltage may be 
measured, but the AC Probe clip (alligator type) must be 
connected to the ground ( ^ )of the circuit under test. 

FCAUT10N4 

CUJkAJUOUUUk/O 

When measuring ac referenced todc, the peak 
ac voltage plus dc voltage connected to the 
probe must tv>t exceed 420 V. 

3-16. Precautions When Measuring AC Voltage. 

3-16. Special considerations must be kept in mind when 
making ac voltage measurements. These considerations arc 
discussed in the following paragraj^s. 

3-17. General Consideratim- of Complex Waveforms, Wave- 
forms containing appreciable hamionlcs or spurious volt- 
ages will introduce error in the meter indication since the 
meter has been calibrated to read ms values of true sine 
waves while the Model 1 1036A Probe is a peak-above- 
* average respondutg device. Tlic magnitude of error that may 
be expected when harmonics are present on the measured 
waveform is indicated in Table 3-1. 








r mt.} 



^ Dvpms lh« AC powtr rwlieh (iwontwitch combination!, ^ Coonact COM Laad to lh« around ot circuit undar l 

(T) Set FUNCTION SELECTOR to the' polarity datlrad l+DCA ^ Connect the DCA ohiiia probe to the circuit to be tetied. 

^or-DCAI. X 

Read the currant on the VOLTS-AMPS scale. 

(1) Sat RANGE to datlrad current potltlon. ,, 



Figur* 3-3. DC Currant Maasuramants.' 
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;CAUTION: 

Conntct AC B'ound clip end COM Lead to earth 
ground only when in AC FUNCTION. 



Connect the hp- Modal II036A AC Probe to the Model 
410C ei the AC PROBE receptacle. ^ 

Set FUNCTION SELECTOR to ACV. NOTE: COM and 
chattif' are imerncliy connected when the FUNCTION 
SELECTOR la Mt to ACV. 

Set RANGE to 0.5 V. 

Depreit the AC power button Ineonewilch combination) and 
allow 5 minute warmup. ' 

Short AC Probe Tip with Ground Clip. 

Adjuat AC ZERO lor a zero Indication on the mater. 

T) Sat RANGE to the deilredvoitage range. 






Connect AC Probe clip (alligator) to ground of circuit to be 
teated. and touch probe lip to test point. At lower 
frequenciaa COM Lead can be aubstiluted for the AC Probe 
dip. 



nryrmnnnr 

ECAUTION 
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Before meaiuring voltagea at frequenciaa above 
100 MHz, refer to Figure 3-6 to determine the 
maximum amount of voltage that can be applied at 
that frequency. 



Read ac voltage on the VOLT5-AMPS icate. NOTE: When 
RANGE la on the V and 1.5 V poaitiona, uae rad mater 
icile. 



Figure 3-4. AC Voltage Measurements. 



Table 3-1. Possible Error when Measuring Voltage 
of Complex Waveforms. 



Harmonic 


True RMS Value 


Voltmeter Indication 


0 


100 


lOO 


10% 2nd 


100£ 


90 to 110 


30% 2nd 


102 1 


BO to 120 


50% 2nd 


112 


76 to 150 


10% 


100J5 


90to110 


20% 3rd 


102 


87 to 120 


60% 3rd 


112 


108 to 160 



/ 



3-18. Voltage Measuraments at l-requetjdes Below 
50 Hertz. Voltage measurements at ffuquenciet as low os 
20 Hz nu)' be made without loss of aci:uracy W removing 
the plastic nose on the Model 1 1036A and usin| in its place 
a 0.2S;tF blocking capacitor in series mth u:e e.'cposed 
contact of the probe. ' 
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f<•^UTION^ 

I b\AA...AAAAAAM j 

The gray insuhting material around the AC 
' Probe h polystyrene, a low-melting point mate- 
rial It is not possible to solder to the contact 
which is exposed with the probe nose removed 
1 without destroying the polystyrene, 

3-19. Voltago Meaiursment ot Hljih Frequencios. At fre- 
quencies above 100 MHz the distance between the point of 
voltage measurement and anode of the probe diode must be 
made as short os possible. If feasible, substitute a small disc 
type capacitor of approximately 50 pF forithe removable 
tip on the probe. Solder one terminal of the button 
capacitor to the measurement point in the circuit and not 
to the probe contact. The probe contact (with tip removed) 
can 'then contact the other icmiinal of the capacitor for the 
measurement. 

3-20. At frequencies above lOOMlIz considerable voltage 
may be built Up across ground leadsand atoiig various parts 
of a grounding plane. Conscqueiitly, to avoid erroneous 
teadittgs when' measuring medium, and high frctjucncy 
circuits, use the ground clip lead on the shell of the probe 
to connect the circuit ground. In some cases at the higher 
frequencies it may be necessary to shorten the grounding 
lead bn tKc probe. 



3-21. For all measurements at higlier frequencies, hold tlie 
molded nose of the probe as far from the external ground 
plane or from object at ground potential as can conve- 
niently be done. Under typical conditions, this practice will 
keep the input capacitance several tenths of a pF lower 
than otherwise, 

3-22, For measurements above approximately 250 MHz it 
is almost mandatory that measurements be made on 
voltages which arc confined to coaxial transmission line 
circuits. For applications of this type, the Model I I036A 
Probe Is particularly suitable because the physical configur- 
ation of the diode and probe is that of a concentric line, 
and with a few precautions it can be connected to typical 
coaxial transmission line circuits with little difficulty. 

3-23. To connect the probe into an existing coaxial 
transmission line, cut the line away so die center conductor 
0 ^ the line is exposed through a hole large enough to clear 
tlic body of the probe. The tiose of the probe should be 
removed for this type of measurement. Connect one 
terminal of a button-ty pe capacitor of approximately 50 pF 
to the center conductor of die coaxial line so that the other 
temiinal of the capacitor will contact the anode connection 
of the probe. A close-fitting metal shield or bushing should 
be arranged to ground die outer cylinder of the probe to 




Figure 3-5. Maximum AC Voltage Chart for 11036A AC Probe. 
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FIgurt 3-6. Griph Used In Csiculadon of PuIm Voltage Readlngi. 
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the outer conductor of ilte, transmission line. This type of 
connection Is likely to cause some increase in the standing 
wave ratio of the line at higher frequencies. The Model 
1 1 W2A Probe T Connector Is designed to do this job with 
SWR of less than I, I at 500 MIU (see Paragraph 1-12). 

3-24. Effect of Peraslllcs on Voltage Readings. At fre- 
quencies above SOO MHz leads or portions of circuits often 
resonate at frequencies two, .three, or four times the ^ 
fundamental of the voltage being measured. i These har- 
monics may cause serious errors in the meter reading. 
Owing to the resonant rise in the probe circuit at 
frequencies above 1000 MHa, the meter may be more 
sensitive to the harmonics than to the fundamental. To 
make dependable measurements at these frequencies, the 
circuits being measured must be free of all parosilics. 



3 - 26 . 1 . Pulst Measurements. 

3-27. Positive Pulse*. The Model I1036A AC Probe is 
peak-above-average responding and clamps the positive peak 
value of the applied voltage. This pennlts the probe to be 
used to measure the positive voltage amplitude of a pulse, 
provided the reading obtained is multiplied by a factor 
determined from the following expression: 



tj Is the duration of the positive portion of the voltage 
in microuconds. 




3-25. Effect of DC Present with AC Signal. When mea- 
suring on ac signal at a point where there is a high dc 
potential, such os at the plate of a vacuum lube, the high dc 
potential may cause small leakage current through the 
blocking capacitor in the tip of the Model I1036A AC 
Probe. When the ac signal under measurement is small, the 
error introduced Into the reading can be significant. To 
avoid leakage, on additional capacitor with a dielectric such 
as mylar or polystyrene which has high resistance to leakage 
is required. (Use SpF or higher, and insert the capacitor 
between the point of measurement and the probe tip.) 



t2 is the duration of the negative portion of the voltage 
in microseconds. ' 

K is a factor determined from the expression Ro/t| 
and the graph show^ In Figure 3-6, where Ro is the 
, source impedance of the pulse generator In kilohms, 
and 1 1 is the duration of the positive portion of tlie 
pulse in microseconds. 

I J 

PRF is the pulse repetition frequency in pulses per second 
(PPi)- 




B«for« making rislitinc* maaiurtmami, rtmov* npwtr from circuit 
to ba tMttd. B* turf to disenstg* cipocltorc to tliminatt any 
rMtdual volug*. 

Dtprtn AC powor iwlich (naon-miteft combination). 

^ Sat ih* FUNCnON SELECTOR to OHMS. 




^Adiuit OHMS ADJ. corttrol on roar panel to obtain 
on reading on lha matar If - xossery. 

^Connect COM and OCA OHMS toads across circuit to 
compontnt to be tostod. 

Resiiunca is determined by multlptying the reading oii die 
^ OHMS scale by Um RANGb factor. EXAMPLE: If reading 1s 
1£ otKl factor h 10 K, then rtsistenca equals 15 kn. 



Set RANGE lodesirad position. 

Figure 3-7. RasiitanoaMeaturamentt. 
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Suppose for example; 

ti » 10 microseconds 

t 2 = 990 microseconds '' ' 

K = 0.45 ' 

PRF “ 1000 pps y t 

To find K, assuming Rq = 2 krt and t| = 10 microseconds: 
Ro/tl “ 2/10 * 0.2. Locate 0^2 on the X axis of the graph 
^own as Figure 3-6, and read K where X and Y axe: 
intersect the unmarked curve. If the ratio of Ro/t| were 
greater than 1^ you would multiply the X and Y axes by 10, 

and use the curve marked “Ro/il and K each XIO.'* 

1 

Solving the expression for the multiplying factor. 

/' 10 0.45 \ 

1.4 ( 1 + — + )= 

' 990 1000/ 

1.4 (1 + 0.01 + 0.00045) = 

1.4 (1.01045)“ 

1.414^3 

3-2B. Negative Pulses. 

3>29. In the case of a 10 microsecond negative pulse (t2) 
and a pulse repetition frequency (PRF) of 1000 pps, t| 



would be 990 microseconds. Titus Ro/t| would be approxi- 
mately 0, and from the graph it is seen that K is 
approximateiy 0. Tiic expression would then reduce to 

990 , ' 

1,4 (I + ) 

3-30. It can be seen that in the case of negative pulsed of 
short duration much smaller te.admgi will be obtained fur 
an equivalent positive pulse. As a result^ large multiplying 
factors must be used and unless the pulse voltage is large, 
these measurements may be impractical. 

3-31, Maeruring Resistance (Ficure 37). 

3-32. Before rnaking resistance measurements, power must 
be removed from the circuit to be tested. Also, make sure 
capacitors are discharged to climit)atc any residual voltage. 

t , 

3-33. Measuring DC Nano*ampere Current (Figure 3-B). 

3-34, The Model 4 IOC can be used to measure nano- 
ampere leakage cunent In transistors and diodes. The three 
most sensitive dc voltage measurement ranges are used to 
measure dc nano-ampere currents. 





NOTE 

'OJOIS V nngt • 1,5 rang* 

OJ05 V rangt “ G.p nano-amparat ranga ' 
O.t 5 V ranga • 16 nano«nparaa ranga 



ConnaclttiaDCVtcadtolhactrcuitundartait. 

Connect tha COM lead to tlta circuit under tatt. 

Read nanoamparai trotn tha mater on the VOLTS-AMi^ 
icata [top two on (rwter) which correiponda to the range 
aalacted. 



Figurt 3-8. DC Nano-Ampart Current Measurements. 
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SECTION IV 

THEORY OF OPERATION 



4-1. OVERALL DESCRIPTION. 



4-4. CIRCUIT DESCRiPTION. 



4-2. The Model 4 IOC Includes an Input network, a niodula- 
tor-amplifier-demodulator, and a meter circuit. A block 
diagram of tlie Model 4I0C Is shown in Figure 4-1, 

• . i 

/ 

4-3. Signals to be measured ore applied through the 
appropriate input lead to the input netv/ork. AC voltages 
arc detected in the AC Probe, and therefore all signals to 
the input network are dc. The ^put network attenuates the 
dc signal to a level determined by RANGE and FUNCTION 
SELECTOR settings. The attenuated dc voltage is applied 
to the modulator which converts' the dc to ac for 
amplification., Ute amplined ac signal is converted back to 
dc voltage in demodulator and coupled to cathode 

follower VIB. Tire cathode follower output to the EX^ 
AMPLIFIER OUn^UT connector and meter circuit is a dc 
voltage proportional to the amplitude of the signal applied 
to the Input. A portion of the voltage to the meter circuit is 
returned to the modulator as feedback. When the feedback 
voltage and attenuated dc voltage are nearly equal, the 
meter stabilizes. 



4*5. Input Network. 

4-6. The inpu^ network includes a precision voltage divider, 
which by means of the FUNCTION SELECTOR and 
I RANGE switches, provides a maximum of !.*> mV at the 
modulator input regardless of the range set and signal 
applied. The ±DCA, ±DCV, OHMS, and ACV modes of 
operation ore discussed below. 

' I I 

4-7. DC Current Measurements!. Refer to Figure 5-16, 
throu^out this explanation. The purpose of the input 
network is to provide proper attenuation of currents 
applied. Currents from 1.5 p A to ISOmA full scale arc 
applied with input impedance decreasing from 9 kOon the 
1,5 range to approximately 0.3 12 on the 150 mA range. 

4-8. The: change in input impedaiice Is varied by using dc 
current shunts in conjunction witli RANGE switch A2SI, 
The dc voinge developed across these shunt resistors, when 
applied through the modulator-amplifTer-demodulator net- 
work to the meter; provide a deflection on the meter 
proportional to the dc current being measured. 

, i ' 
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' 4*9, DC Voltage Meaturementi. Refer to Figure 5-17 
throughout this explanation. The purpose of the input 
network Is to accurately attenuate the input signal to a 
maximum of 15 mV at the modulator input. The network 
presents an Input impedance of lOMfl on the thrpe most 
.sensitive ranges and lOO MDon all other ranges. 

4-10. The ' resistor Rl '(located In the DCV probe) in 
conjunction with resistors A2R10 through A2R26. provide'i 
the 10 MH input impedaricc required for the tlirie mos*i 
sensitive DCV ranges. Resistors A2R4 and A3R30 are 
shunted out of the circuit by the RANGE switch on tlic 
three most sentitl Vc DCV ranges. , 

I 4-1 1. When using the eight less sensitive ranges, A2R4 and 
A3R30 are placed In series with Rl and A2Rip through 
A2R26 to present more than 100 MD impedance to the 
input. ’ 

4-12. A3R30 is used to calibrate full scale on the 1500 V 
range (see Paragraph 5-35). 

4-13. Reilitanca Measurements. The! purpose of the input 
I network shown inFigurp 5-18 is to place approximately . 
0.6 V dc source In series witlr a ' known (reference) ’ 
resistance. The resistance to be measured , is placed iq 
parallel with the known resistance, which changes the 
voltage proportionally. The maximum changes in voltage 
applied to the modulator is 1 5 mV because of attenuation 
provided by A2R4, A3R30,and A1R2. 

1 4-14. A dc current of approximately 60 mA is supplied at 
the junction of A2R22 and A2R23 through A7R10, R3, 
A2R2 and A2R1 to the input network, the OHMS ADJ., 
R3, sets the meter for full scale (CO)t Resistor A2RI is 
shorted out in the XIM position ofithe RANGE switch; 
resistors A2RI and A2R2 are shorted out in the XIOM 
range. The resistors A2R2 and/or' A2R1 arc electrically 
removed from the circuit to increase the vollage at the 
junction of A2R22 and A2R23. This is done to'cOmpensate 
for! the loading of the attenuator (A2R4, A3R30, and 
A I R2) on these ranges. > 



.1 Model 410C 

4-16. AC Voltage Measurements. Refer to Figure 5-19 
througliout this explanation, Voltage at tJie AC probe is 
converted to dc and applied to the input network. The 
input signal is attenuated to produce a maximum of about 
)t5 tnV at the modulator input. AC zero adjustment of 
meter pointer is made with the AC ZERO control. 

4-16. Madutatar-Demadulator, 

4-17. Refer to the Amplifier Schematic, Figure 5-1 1, and 
to the Mechanical Analogy Schematic, Figure 4-2 tJirough- 
uut this explanation., 

I 

,4-18. The input network applies approximately 15mVdc, 
for full scale meter deflection (positive or negative, depen- 
ding on the polarity of the voltage or current' being 
measured) to the neon-photo-conductor chopper. Also 
applied to the opposite side of the chopper is the amplifier 
feedback voltage, v^hich is of ' the same polarity and 
approximately 5pV lowr in amplitude than the Input, 
voltage. The modulator-cliopper consists of two photo- 
conductors, A3AIV1 and A3AIV2, which are alternately 
illuminated by two neon lamps, A3AIDSI and A3AIDS2, 
respeclively. The neon lamps arc part of a relaxation 
oscillator 'iihose frequency is controlled by A3R5, The 
oscillator frequency is nominally sdt to 100 Hz for opera- 
tion from 60 Hz power line,' or to 85 Hz for 50 Hz line. 
This frequency is selected so that it is not hormonically 
related to the power line frequency, ,prccliio.'ng possible 
beat indications on the meter. ' 

4-19. As the photoconductors are alternately illuminated 
by the neons, their respective resistances are low (conduc- 
tive) when Illuminated and higlt (non-conduciivc) when 
darkened. Therefore, the input voltage and feedback 
voltage are alternately applied to the input amplifier. Tlie 
amplitude of the resultant signal to tlie amplifier is the 
voltage difference between tlie input and feedback voltages. 



i 







Figure 4-Z ModjIetor-OemoduLr..-- Mechanical Analogy. 
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4-20. The chopped dc signal b amplified by ii three slr.ge 
RC amplifier, consbling of A3VIA, A3Q1 and A3Q2.1be 
amplified signal to the input of the demodulator-chopper b 
180* out of phase With the' output of the modulator- 
cljoppjr. 

4-21. The demodulator-chopper consists of two. photo- 
copductors, A3AIV3 and A3A1V4, which are alternately 
illuminated by neon lamps A3AIDSI and A3AIDS2, 
respectively. Approximately 150 tnV square wave b applied 
to the demodulator from the amplifier. Since the same 
neon lamps illuminate both tlie modulator and demodu- 
lator photoconductors, operation of the two choppers is 
synchronous. Therefore, when A3A1V1 is sampling the 
input voltage,' A3AIV3 b clamping the amplified and 
inverted difference voltage to ground. Alternately, when 
A3A1V2 is sampling the feedback voltage, A3AIV4 is 
cltarging capacitors A3C13 and A3CI4 to the peak value of 
the square-wave. These capacitors maintain this charge to , 
long as the input voltage remains constant by virtue of 
having no discharge path and because they are being 
repetitively recharged by the demodulator. ^ 

4-22. Therefore, a ^dc potential, proportional to the dif- i 
ference between the input and feedback voltages, is applied 
to the grid of 'he cathode follower and subsequently to 
meter circuit and DC AMPLIFIER OUTPUT connector. A 
portion of the meter circuit voltage b fed bock to the 
modplator. The meter stabilizes when the feedback voltage 
and Input voltages are nearly equal. , 

4-23. Th« FndbMk Network. 

4-24. The feedback network drives the meter and deter- 
mines the dc gain of the amplifier. The feedback b varied 
depending on the position of the FUNCTION ond RANGE ; 
selectors. Tlie dllTcrent feedback configurations are db- 
cussed below, , 

4-26. Feedback Network for ±DCA, Ohms, end itDCV. 
Figures5-l6,5-17and5-ISshow the feedback configuration 
fbr all positions of the FUNCTION SELECTOR except 
ACV. The meter is electrically inverted for ±DCV and 
±DCA modes of operation. The DC OUTPUT ADJ., 
A6R20 sets the output \toltage. The dc pot, A6RI8 
determines the amount oi feedback to the modulator. The 
resistor A2R30 is in the circuit in the ± .015 DCV and 
t 1.5 ^A modes of operation, to decrease feedback and 
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thus increase amplifier gain to compensate for the decrease 
in input signal to the modulator on these ranges. 

4-26. Feedback Circuit for AC Voluge Measurements. 
Figure 5- 19 shows the feedback configuration for the ACV 
position ot thcFUNCTIONSELECTORswiich.AlSl.The 
resistors that ore placed in the circuit by the RANGE 
switch program the amplifier gain to compensate for the 
non-linear response of Uie AC Probe. A6R16 and A6CR1 
compensate the non-iinear response of the AC Probe to the 
linear calibration of the upper meter scale on the 5 V range, 

4-27. Power Supply. 

4-28. Primary Power. Refer to Figure 5-|) throughout this 
explanatiot). Either 115 or 230 V ac power is connected 
through fuse F 1 (0.25 amp ;slow-blow) and switch SI to the 
primary of power transformer TI. Switch S2 connects tl 
primarie. in parallel for 115 V operation or in scries for 
230 V operation. 

4-29. Unregulated and Zener Regulated Power Supply. Full 
wave rectifier CRI and CR2 produces unregulated f 270 V, 
which is used to drive the photochopper neons. Unregu- 
lated -t- 175 V and 4 140 V ai'e lapped off and are used to 
provide Bf'to the plates of AOVIB and A3VIA, respec- 
tively. Zener regulators A7CR6 and CR7t provide regulated 
' + 38 V and - 9 V to bias A3Q1 and A3Q2. Filtering of the 
outpub is provided by the RC network consisting of A7RI 

through A7R3 and C5A through C5D. 

' 1 

4-30. Series Regulated Power Supply, Tlie output of the 
[full wave rectifier CR3 and CR4 is regulated by transistor 
Ql, which b connected in series with the output. Zener 
diode A7CR8 provides reference voltage to the base of Ql . 
Regulated + 6 V b supplied to the filaments of A3VIA/B 
and the AC Probe diode A8V1. f 0.6 V is provided through 
A7R10 to R3, the OHMS' ADJ. control. Filtering of the 
outputs b provided by C6A and C6B. 

4-31, Standby Filament Supply. The filament tap (Tl, pins 
1 and 2) prosddes 6.0 V ac to the filament of the AC Probe 
diode, A8V1, so that the filament remains wprm when the 
Model 4I0C b being used in modes of operation other than 
ACV. When FUNCTION selector AlSl b switched to ACV, 
6.0 V ac b removed from the filament and 6V dc, is 
applied. Therefore, the ACV mode is ready for immediate 
use, without waiting for the filament to warm up. 
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‘ I’ ' . Maintenaijce described here.,) is performed 

\ ' 'I with^power supplied to the instrument, end pro^ 

^ tectivdi covers removed. Such maintenance 

should be' performed only by service-irained 
; , V. personnel -who' are awafe of the hazards in- 

, voived if or exampie, fire' and electrical shock). 

'/ ,, I Where maintenance can be performed without 

\ ' I \ ' ' power applied, the powor should be removed. 

i i ' '1 I r i ^ , ,1 ■ 
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TflWo 6-1^ Recomm«ndiKi Teit Equipment 



Iniiruimnt Type 


Requited CheraCterlilica 


Use 


Recommended Model 


VoUmeter Collbratnr 


Range; 0.016 to 300 V 
Frequency c DC and 400 Hr 
Accuracy; i 0.3X ec 
i0.2%dc 


AC s.nd DC Accurocy 
Checks and Calibration 
Adjustments 


•hp- Model 736BR Voltmeter 
Calibrator 


OtclllBlor 


Frequency; 30 Hr to lOMHr 
Output; 3.0 V 

1 


Frequency Response Test 


•hp- Model 662A Test Oscillator 


DC Pomr Supply 


RongorO to 10 Vconiinuout 

I-'/' 


DC Ammeter Accurocy Tests 


•hp- Model 6214 A DC Power 
Supply 


DC Vollmtnr 

’ 1 J 


Range; JO V 
Accuracy; 1 0.2% 


Accuracy Tests; Power Supply 
Meosurernents; Troubleshuoting 


•hp- Model 3440A/3443A 
Digital Voltmeter 


Oicillotcope 


Banderldth; DC to lOMHr 
Sweep: 0.1 piec to 1 tecAHe 
Sensitivity; 1 V/dIv 


AmplHler Troubleshooting . 


4ip- Model I80C/D with , 
1801A and 1820C Plug-Ins 


VHF Slenal Ganerstor 


Frequency; 10 MHr to 400 MHr 
Output; 1.0 V 


Frequency Response Test 


-hp- Model 608E VHF Signal 
Generator 


UN F Signal Caneraior 


Frequency: 460 MH^ to 700 MHr 


Frequency Response Test 


4tp. Model 612AUHF Signal 
Generator 


ACVoltmeur 

? .1 


Range; 130 V 


Power Supply Measurements 
(ripplel 


-hp-Model6400ARMS 
< Voltmeter 


Electronic Countor 


Frequency'Range;to al least ' 
102 Hr 


Chopper Frequency Adjust > 


-hp Model 6300A/630IA 
Electronic Counter 


Otimmeter ' , 


Range; 100 MR 
Accurocy: i 6% , 


Trouble^ootlng 

1 ■ 


-hp- Model 412A DC VTVM 


Mlcro-Potemlometer 


Frequeticy Range: 10 MHr to 
700 MHr > 

Output Voltage: 0.44 V rmt 
Accuracy; NBS calibrated 


Frequency Response Test ' 


Bollantine Model 440 
Micro-Potentiometer 

1 


ProbtsT^Connector 

1 


For use with 60 ohm 
transmission line 


Frequency Response Test 


•hp- Model 11 042A Probc-T- 
Connector . .. 


Connector Adapter 


Type N male to BNC female 


i Frequency Response Test , 


•hp- Purl No. 1260 C067 

1 


“ ' 4 

Connector Adopter 


BNC to binding post 


Frequency Response Test 


■hp-Parl No. 101 10A 


Crnnecior Adapter , 


Type ”N" male to Type "N” ’ 

lemole ^ 


Frequency Response Test 


-hp- Part No. 11601 A 


SO n termination ' 

1 


Frequency Range: 10 MHr to 
700 MHr r 
Luw rellectlon 


Frequency Response Test 


-hp- Part No. BOBA 


EOnteed-lhru 


Male BNC to femole BNC 


Performance Tests 


hp- Model 11 048C 


Redstori; 
10 Mn 
66K' 

10 K 
1 K- 
1.6 K 
66R 
lOR 


Accuracy; t 1% 
Accuracy; t 1% 
Accuracy; t 1% 
Accuracy; t 1% 
Accuracy; t 1% 
Accuracy: t 1% 
Accuracy: t 1% 


Performonce Tests 
Performance Tests 
Performance Tests 
Chopper Frequency Adjust 
Performance Tests , 
Performonce Tests 
Performance Tests 


hp-ParlNo.0730G168 
hp-Part No. 0730-0063 
hp- Part No. 0727-0167 
-hp- Part No. 07270761 
hp-Parl No. 0730001 7 
hp-PartNo.'06110341 
hp-Part No. 07270336 



\ 
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SECTION V 
MAINTENANCE 



5-1. INTflODUCTtON. 

5-2. I^s, section contains performance test procedures, 
adjustment apd calibration procedures, troubleshooting 
procedures, circuit schematics and simplified schematics of 
each measurement function, 'to aid in the troubleshooting 
process of the Model 4 IOC Electronic Voltmeter. 

5-3. TEST EQUIPMENT REQUIRED. 

I 

5- 4, The test equipment required to maintain and adjust 
tne Model 410C Is listed in Table 5-1. Equipment having 
similar characteristics may be substituted for iterns listed. 

6- 5. PERFORMANCE TESTS., 

' 

5-6. The performance tests presented in this section ate 
front panel operations designed to compare the Model 
4I0C with its, published specifications. These operations 
may be incorporated in periodic maintenance, post repair 
and incoming quality control checks. TheK operations 
should be conducted before any attempt is made at 
instrument calibration or adjustment. During performance 
tests, periodically vary the litie voltage to the Model 4 ICC. 
± 10% on either 115 V,qr 230V operation. A 1/2 hour 
warm-up period should be allowed before these tests are 
conducted. I 

5-7. Alternite Calibration Voltage Source. 

5-8. Should it be necessary to use the -hj>- Model 7.38 AR 
Voltmeter Calibrator to conduct these Performance Tests, 
the arrangement described in Figure S-l will provide the 
necessary voltage values required. However, the -hp- Model 
738BR Voltmeter Calibrator is the preferred instrument for 
these operations. 

5-9. Machinical Mater Zero. 

’ * 

a. Instrumenti must be turned off for two hours or 

install a short across meter terminals. , , 

1 

b. Rotate mechanical zero-adjustment screw on front 
panel clockwise until pointer reaches zero, moving up scale. 

, J ' 

I c. If for some reason the pointer should overshoot zero, 
repeat step b until desired results are obtained. 

d. When pointer has been positioned at zero, rotate 
zero-adjust screw slightly counterclockwise to free it. If 
meter pointer moves to the left during this action, repeat 
steps b and d. 




Figure 6-1. Altirnate Calibration Voltage Source. 



5-10. DC Voltmeter dparation. 

5-11. Aecuraey Teat (DCV|, 

a. Short Model 4I0C'DCV probe to COM lead; set 
pointer to zero using rear panel adjustment (ZERO ADJ). 

b. Set the Model 4 IOC FUNCTION SELECTOR to the 
+DCV position; RANGE switch to ,015 V. Connect Model 
4KX) DCV and COM cables to the Voltmeter Colibra|tor 
(•hp- Model 738BR) output terminals, 

c. Adjust voltmeter calibrator and Model 410C to 

settings listed in Table 5-2. ' 



Tibia 5-2. DCV Accuracy Test. 



\ 

Modal <tlOC 
Rangt Saitingt 


Voltm*t*r 

Calibrator 

Stitlngt 

Voltaga 


F 

Mod tl 4 IOC 
Mtttr Reading* 


;016V 


t .016 


.0147 to 


.0163 V 


.06 


V 


* .06 


.049 


to 


.061 


V 




V 


t, .16 


.147 


to 


.163 


V 


, 

.6 


V 




.49 


to 


.61 


V 


' ».B 


V 


t lA 


M7 


to 


1.63 


V 


6 


V 


i 6 


4.9 


to 


6.1 


V 


15 


V , 


± 16 


14.7 


to 


16.3 


V ‘ 


60 


V 


t 60 


49 


CO 


61 


V 


ISO 


V 


t 150 


147 


to 163 


V 


600 


V 1, 


*300 


290 


to 310 


V 


1600 


V 


> *300 


270 


to 330 


V 



I ' .1 



5*1 
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Teble 6-3. DCV Input Reilitance Test. 



Modal 4I0C 
Range Sellings 


Volimeitr Callbralor 
Sellings 


Model 3440/43A 
Voltage Readings 


Model 410C 
R|n 


Voltage 


.OIB V ’ 


JQIB 


0.7202 to 0.7801 


10 Mn t ,3X 


.06 V ' 


.06 


0.7202 10 0.7801 , 


to Mn * 3% 


.16 V 


.16 


0.7202 to 0.7801 


10 Mn t 3% 


’ £0V 


, £0 


1.333 to 1.334 


lOOMn 1 1% 


15V 


1£ 


1.33310 1.394 


100 Mn i 1% 


6 V 


6 


1.333 to 1.394 


100 Mn 1 1% 


1 16 V 


16 


t. 333 to 1.394 


too Mn i 1% 


60 V 


60 


t.333loU94 


100 Mn t IK 


160 V 


160 


i.333 to 1.394 


100 Mn 1 IK 


600 V 


300 


0£00to0£63 


100 Mn s IK 


1BOOV 


300 ' 


0.266 to 0.280 


100 Mn t IK 



I 'I i 

d. Model 4 IOC should indicate readings within limits 
spedllcd. If not, refer to Paragraph 5-33 for adjustment 
procedure. ' 

5-12. Input Resistance Test IDCV). 

I ' I ' 

u.' Connect a digital voltmetpr (-hp- 3440A/344iA) to 
the DC Amplifier' Output. Set digital voltmeter range to 

lov. ■ ^ „ ' 

I j . 

b. Set 4 IOC RANGE to ,015 V, FUNCTION lo+DCV. 

c. Connect a voltmeter calibrator in series with a 10 MD 

± 1% resistbr (-hp- Part No. 07304)168). Set calibrator 
output to 4 .015 V, Connect the calibrator and scries 
resistor lo the 4 IOC DCV probe. ' , 

d. Adjust the calibrator apd 4 IX to sellings listed iri 
Table 5-3. Digital voltmeter readings should be within the 
limits specified for each setting.' If readings are n6t'within 
limits, refer to Paragraph 5-37, Amplifier Output Calibra- 
tion; recalibrate amplifier and repeal lest. 

5- 13. DC Ammeter Operation. 

6- 14. Accuracy Test (OCA). 



b. Connect the Model 4 IX as shown in Figure 5-2; 
FUNCTION SELECTOR to +DCA; RANGE to 150 mA. 

' ' ► / 

c. Use 56 n resistor for Rt and 10 17 resistor for R2. 

d. Adjust dc power supply to obtain reading on dc 

voltmeter specified in Table 5-t; chaiige R| and R2 
according fb Table 54. , 

e. Model 4IX should read within limits. specified in 

Table 54, not, refer to Paragraph 5-33 for adjusment 
procedure. J ^ 

5-15. Ohmmeter Operation. 

5-16. Ohmmeter Accuracy Test. 

a. A ion ± 1% resistor (-hp- Part No. 0727-0335) and 

a' lOM t 1% resistor (-hp- Part No. ,0730-0 1 68) will be 
required ^or this test. ' ' 

b. Set Model 4IX FUNCTION SELECTOR to OHMS; 
RANGE to RX 10. 

c. Set pointer to OO using rear panel adjustment 
(OHMSADJ)irreqiiired. 



, a/ ' Figure 5-2 describes the test arrangement required for d. Connect COM and DCA OHMS cables across 10 H 
this operation. resistor. > 




I 
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Table 54. DCA Accuracy Teit 



Model ItOC 
Range Settings 


DC yoltmeter 
Readings 


Modal 410C 
Meter Readings 


Rl 

n 


fl2 

[> 


160 MA 


M V 


136J5 to 144.6 MA 


66 


10 


60 MA 


' .4 V 


38£ to 416 MA 


66 


to 


16 MA 


.14 V 


1366 to 14.66 MA 


66 


10 


6 MA 


.04 V 


386 to 4.16 MA 


66 


10 


' 1£MA 


.014 V 


1J6 10 1j46 MA 


66 


10 


£MA 


X104 V 


0.386 to 0416 MA 


66 


10 


160 |iA< 


1J8 V 


1336 to 1426 pA , 


66 K 


10 K 


60 jiA 


0/16 V 


44.6 to 476 pA 


66 K 


10 K 


' 16 >iA 


0,138 V 


13.36 to 14.26 pA 


66 K 


lO K, 


‘ 6 iuA 1 


0JM6V 


446 to 4,76 pA 


66 K 


10 K 


1.6 it A 


0,014 V 


1.36 to 146 pA 


66 K 


10 K 



e. Meter should read 10 SI (± S%). 

f. Set Model 4I0C RANGE to RXIOM. Replace 10 SJ 
resistor with 10 MSI resistor. 

a. Meter should read 10 MSi(± 5%). 

ii. If both of these ranges function properly, it can be 
assumed that the remainder will also. If meter does not 
furiction properly, refer to Paragraph 5-36 for adjustment 
procedure, 

5-17. Amplifier Operation. | '' 

i ' ! 

5-18. Amplifier Gain Test. 

a. Connect Voltlnetcr Calibrator (dtp- Model 738BR) 

output loModjI^dlOC DCV and COM cables. , 

b. Connect DC Voltmeter (-hp- Model 3440A/3443A) 
to DC AMPLIFIER OUTPUT on rear panel of Model 4IOCi 
Set DC Voltmeter RANGE to 10 V. 

c. Set Model 4 IOC FUNCTION SELECTOR to +DCV; 
RANGE to ,015 V. 

' ^ ' 

* / d.'' Adjust voltmeter calibrator for + .015 VDC output. \ 

e. ' The dc voltmeter should read + li5 V, This will verify 
a gain of 100, where the gain equals Epc out/EOC In- 

f. If dc vpitmeter does not read at least 1.5 V, refer to 
Paragraph 5-37' for proper adjustment procedure. 

5-19. Output Level Test. 

a. A Voltmeter Calibrator (-hp- Model 738BR) and a 
'VC Voltmeter (-hp- Model 3440A/3443A)witI be required 

for ^is test. ' 

b. Connect dc voltmeter to dc amplifier OUTPUT on 
Model 4 IOC mar panel. Place ground lead between Model 
4 IOC circuit ground and earth ground terminals. Set dc 
voltmeter RANGE to 10 V. 

c. Set Model 410C FUNCTION SELECTOR to +DCV;, 

RANGE to 1.5 V, , , ' . 



d. Adjust Voltmeter Calibrator to provide + 1.5 V. ' 

e. M odel 4 IOC and dc voltmeter should read 1.5 V, 

f. V dc voltmeter does not read at least 1,5 V, refer to 
Paragraph 5-37 for proper adjustment procedure, 

5-20. Amplifier Output Impedance Test, 

' ,a. Connect an external DC Voltmeter (-hp- Model 
3440A/3443A) to Model 4 IOC DC AMPLIFIER OUTPUT 
terminals on rear panel. i ^ , ■, 

b. Set Model 4I0C FUNCTION SELECTOR to OHMS 
position; RANGE TO RXIOK. 

c. Record voltage indicated on external dc voltmeter for 
use as a reference. 

d. Connect a 1.5 kli ±1% resistor (-hp- Part No. 
0730-0017) across Model 4 IOC DC AMPLIFIEI^ OUTPUT, 
terminals. DC voltage recorded In step c above sliould not 
change more than 3 mV, indicating that dc amplifier output 
impedance is within the 3 D specification at dc. 

5-21. Amplifier Noise Test. 

• >' 

a. Connect.' external DC Voltmeter (4rp- Model 

3440A/3443A) to^ the DC AMPLIFIER OUTPUT of Model 
4'IOC.' , ' 

b. Set the Model 4I0C FUNCTION SELECTOR to 
-tDCV; RANGE to 1500 V, 

c. Short the Model 410C,iDCV and'. COM cables. 
External dc voltmeter reading should be less than 7,5 mV. 

d. Reset Model 410C RANGE to 1,5 V, DC Voltmeter 
i. should read less than 7,5 mV. 



If Model 4 IOC DC OUTPUT is wed for 
recording, the chopper frequency can be 
adjusted to minimise output noise. Refer to 
Paragraph S-3 1, , ' 



I 
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6-22. Overload Recovery Test. 

a. Connect Voltmeter Calibrator (-hp- Model 738BR) 

output to Model 4 IOC DCV and COM cables., 

• '' » 

b. Set Model 4 IOC FUNCTION SELECTOR to +DCV; 
RANGE to . 15 V. 

c. Adjust voltmeter calibrator for 40.15 V dc; note 
reading on Model 4 IOC. 

d. Readjust Voltmeter calibrator for.+ 15 VDC output; 
wait 5 seconds for complete saturation; then, switch 
voltmeter calibrator back to 4 .15 VDC output. Note time 
required for meter to return to original position. 

V ■ 

e. Recovery time shduld be less than 3 sec. 

5-23. AC Rejection Test 

e. An Oscillator (-hp- Model 6S2A) and an RMS 
Voltmeter (-hp- Model 3400A) are required for this test. 

b. Set 4 IOC FUNCTION SELECTOR to -DCV; RANGE 
to .015 V. 

' 1 

c. Connect Oscillator output to Model 4 IOC DCV and 

COM cables and input of rms voltmeter. Set rms voltmeter 
to read 10 V. , . 

d. Adjust test oscillator to provide 3.18 V (4.5 V peak) 
reading on rms voltmeter at 50 H/. 

'i e. Model 4 IOC , should nut read more than 2.25 mV 
verifying 66 dB ac rejection at 50 Hx. ^ 

f. Increase frequency to check ac reifction about 
50 Hz. 

g. Switch Model 4 IOC FUNCTION SWITCH to 4DCV 
and repeat steps e and f. 

S-24. AC Voltmater Operation. 

rnrrrrrrrrrvj 
FCAUTION4 • 



When meamring ac voltages, do not permit ac 
ground jumper of Model 4 IOC AC Probe to 
contact ungrounded side of ac source or serious 
damage to 4 IQCwtt^ ^result. > 

6-2S. AC Voltmeter Accuracy Test. ' 

,, a. Set Model 410C RANGE to 0.5 V. Short the input of 
the AC Probe. Adjust ZERO vernier for zero pointer 
dellection. 

b. \ Conne'ct ACV probe to the Voltmeter Calibrator 

(-hp- Model 73^BR). i 

•) ' ' . ' ^ 

t 'I 

c. Adjust voltmeter calibrator for 400 Hz rms output. 

I 

54 ■ ^ 



d. Set Model 410C FUNCTION SELECTOR to ACV; 
RANGE to 500 V. , 

, e. Adjust the, voltmeter calibrator to settings listed in 
Table 5-5. Model 4 IOC should indicate readings within 
limits specified. If not, refer to Paragraph 5-38 for 
corrective action. Record Model 4 IOC reading with 0.3 V 
input. 



The frequency response ' tests are^ performed 
using reference voltage obtained with 0.S V 
input. ' 

Table 6-6. AC Accuracy Test. 



4I0C 

Range 


VoloiMttr Calibrator 
400 Hr 


Modal 410C 
Readings 




Vollagt Sslecllon 




600 V 


300 


365 to 315 V 


160 V 


1BO 


145S ' to 154,5 V 


EO V 


60 


>, 4BS to 51.5 V 


15 V 


16 


1456 to 15.45 V 


6 V 


. ,6 


4S5 to 5.15 V 


. 1AV 


ll£ 


M55to 1S45V 


J5V 


OS 


0485 to .515 V 


AV 


OS 


0285 to ,315 V 



6-26. AC Voltmeter Low Frequency Response Test. 

I ' ' 

a. A Test Oscillator (-hp- Model 652A), t a BNC- 
to-Binding Post Adaptor (-hp-Part No. 101 10A)and a 50 R 
> Feed-thru Termination (41P- Part No, 1 1048C)arc required 
for this test. , ' i 

;b. Connect Model 4 IOC as sliown in Figure 5-3. 

c. Set Model 410C FUNCTION SELECTOR td ACV; 
RANGE to 0.5 V. 

1, ■ I 

. d. Set Test Oscillator frequency to 400 Hz. and adjust 
amplitude to give same 4 IOC reading as recorded in 
Paragraph 5-25, step e, with 0.3 V input. 

e. Set Test Oscillator REF SET to convenient level. 

f. Adjust frequency o'" Test Oscillitor to various car- 

dinal points between 20 Hz and lOMdz. resetting ampli- 
tude to reference level set In step c tor each frequency. 
Model 4 IOC readings should be the same as the reading set 
at 400 Hz in step d ± 10% from 20 Hz to 100 Hz and t 2% 
from 100 Hz to 10 MHz. ’ 

, 5-27. ^ AC Voltmeter High Frequency Response Testj 

a. A VHF Signal Generator (4 p- Model 608E), a UHF 
^ Signal Generator (-hp- Model 612A), a Probe-T-Connector 
' (-hp- Model 1I042A), a Micropotentiometer (Ballanline 
Model 440), and a DC, Voltmeter (-hp- 'Model 
3440A/3443A) are required for this ^ test. Figure 54 
describes test arrangement to be used. 
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Ap 4IOC 
ELECTRONIC 



TEST OSCILLATOR VOLTMETER 




Ftflure 6-3. Low Frequency Response Test 



NOTE 

The micropoteittiomeler must have the proper 
radial resistance and current rating to deliver 
0.30 V at its output. 

b. Set UHF oscillator output to provide output to 
Model 410C reading recorded in Paragraph 5-26, step f, 
with ,3 V input; frequency to 10 MHz. Record dc voltmeter 
reading for reference. 



c. Vary VHF oscillator frequency from 10 MHz to 
480 MHz maintaining reference dc voltmeter reading by 
readjusting VflF oscillator output. Model 4I0C reading 
should be the same as the reading set at 400 Hz in 
Paragraph 5-26, step d, t 2% at frequencies to 50 MHz, 0 
to >4% from 50MHz to lOOMHz and z l,5dB at all 
higher specified frequencies. 

d. Replace VHF oscillator with UHF oscillator in Figure 
54. Repeat steps b and c for UHF oscillator output 
frequencies from 480 MHz to 700 MHz. 



VHF 

SIGNAL GENERATOR 
ifip 600E 






© , o 
' 1 

1 G 



© 



, ^ 



o • • • f 




UHF 

SIGNAL GENERATOrr> 
kp 6I2A 



!0 

O 



O O I 




t 0 0 ♦ 

• ' I 
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Apli043A 
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Figure 54. High Frequency Response Test 
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Figure &*5. Ad juitment Location. 



&-28. ADJUSTMENT AND CALIBRATION PROCEDURE. ''e. Adjust voltmeter calibrjtur to siipplv f 5 Vdc to the 
I ' .Model 410C. 

C >29. The following is a complete adjustment and calibra- 

> tion' procedure for the Model 4 IOC. These operations f. Observe counter, and adjust A3R5 for a chopper 
should be conducted only if it has previously been frequency of 100 Hz (± Zllz) if operated on a 60 llz line, 

established by Performance Tests, Paragraph 5-5, that the If operated on SO Hz line, adjust A3R5 for a chopper 

Model 4I0C is out of adjustment. Indiscriminate adjust- frequency of SS Hz (1 2Hz). ‘' 

ment of the internal controls to “refine” settings may 

actually cause more difficulty,. If the procedures outlined • g. If line frequency is other than 50 or 60 Hz or if fine 
do not rectify any discrepancy that may cxisi^ and all adjustment of chopper frequency is desired to minimize 

connections and settings have been rechecked, refer to noise, connect ac volimeter with RANGE for 0.01 V to 

Paragraph 5-41, Troubleshooting, for possible cause and Model 4 IOC DC Ampliller OUTPUT, 

recommended corrective actiohl' ' i ' 

I ' ' h. Adjust A3R5 to give minimum voltage reading on ac 

S-30. Remove top and bottom covers and two side panels; volimeter. 1 

refer to Figure 5-5 through this procedure for location of \ . 

adjustments. S-32. Power Supply Test 

_ , ' a. Refer to Table 5-6.and Figure 541 for Power Supply 

S-3J, Chopper Frequency Adjust lest points and typical voltage values. Measure dc voltages 

between COM lead and designated location on A7. 

a. A Voltmeter Calibrator (Tip- Model 738BR), an 

Electronic Counter (-hp- Model 5300A/530I A), and an AC 
Voltmeter (-hp- Model 3400A) will be, required for this 
operation. , 

I 

b. Use ac voltmeter to verify Model 4 IOC line voltage of 
■ ' 1 IS V, Chopper frequency will vary with line voltage 

variations. i > 

c. Connect Model' 4 IOC, electronic counter, and volt- 
meter calibrator as shown in Figure 5-6. . 

' ' /' b. Measure + 175 V ac'ripple across 903 and COM with 

d. Set Model 4I0C FUNCTION SELECTOR to +DCV; ac voltmeter (dip- Model 3400A). RMS .value of ripple 

RANGE to 1.5 V, . should not exceed 5.0 rnV, ' 



i 
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I 



ELECTRONIC COUNTER 
hp5300A 



VOLTMETER CALIBRATOR 
; tip 738BR 






Figure 5-6. Chopper Frequency Setup. 



5-33. DC Voltmeter Calibration. 



6-34. DC Zero Adjuttmenl end Bias. 

a. Set Model 4 IOC FUNCTION SELECTOR lo +DCV 
and RANGE switch to 0,5 V. 

b. Short DCV Cable to COM Cable. 

c. Adjust A3R2I j'ully counterclockwise, then rotate 

about 20 degrees clockwise, ' 

d. Adjust ZERO ADJ on rear panel for zero meter 
deflection. Switch to -DCV. If any deflection is observed, 
adjust ZERO ADJ to return meter pointer halfway buk to 
zero.. Check zero setting on all ranges for both +DCV and 
-DCV. Zero offset shall not exceed 1% in any case. 

I I ’ , 

6-35. DC Full Scale Adfust, 

a. Connect Model 4 IOC DCV and COM cables to 
Voltmeter Calibrator (-hp- Model 738BR) output terminals. 

, b. Set Model 4 IOC FUNCTION SELECTOR lo the 
+DCV position ; RANGE switch to 0.0 1 S V. 

I 

c. 'Adjust voltineter calibrator to settings listed in Table 

5 - 7 - . 

d. Select proper A6R1S setting whici* will provide best ' 
overall full scale readings for, 0.015 V, 0.05 V and 0.15 V 
ranges. Adjust A3R30 for best overall full scale readings for , 
ranges above 0.1 5 V. 



NOTE ' 

A6R18 mint be adjusted before A3n30, be- 
cause A6R 1 8 affects all ranges and A 3R30 only ' 

affiKls ranges above 0.15 V. , , , 

5-36. Ohmmetir Calibration. , 

,a. Set Model 410C FUNCTION SELECTOR lo OHMS; 
RANGE to RXIOM. \ ■ 

b. Short OHMS and COM cables. Mr^el 4 IOC should 
read zero. 

c. Vary Model 4 IOC R^GE switch through remainder 
of OHMS settings. Meter should read zero, except at RXIO 
when meter should read about 0.1 O (resistance of leads). 

d. Disconnect OHMS and COM cables. Set OHMS ADJ 

(rear panel) for CD reading. Check GO reading bti all 
OHMS RANGE settings. , 

■ 1 

5-37. Amplifier Output Calibration. 

a. A Voltmeter Calibrator (-hp- Model 738BR) and a 
DC Voltmeter (-hp- Model 34-10A/3-I43A) are required for 
this calibration. ^ 

b. Set Model 4I0C FUNCTION SELECTOR to +DCV; 

, RANGEtoSV.' . , 

c. Adjust voltmeter calibrator to provide 5 V, Set dc 

voltmeter RANGE to 10 V. - - ' , 

,5-7 
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Table 5-7. DCV Calibratton Procodure. 



Mod«l410C 
Rino* Seilingt 



1.6 V 



Vollmtttr Cillbfttor S«tling> 

Voluo* 

.016 

J06 

.16 

£ 

1.6 

6 ^ I 

16 
60 ' 

160 

300 

300 



d. Connect Model 4 IOC DCV p/obe and COM lead to 
output of voltmeter calibrator. Connect dc voltmeter to dc 
amplifier OUTPUT on Model 4 IOC rear panel. 

' I ' 

e. Adjust A6R20 to give 1.5 V reading on dc voltmeter. 



Amplifier outpul will provide a negative voltage 
for all negative dc and ac inputs. The AC Probe 
Is designed to provide a negative dc voltage to . 
Model 41QC,., , 

S-38.' AC Voltmeter Calibretlon. 

5-39. , AC Zero Adjust 

a. Set Model 4 IOC FUNCTION SELECTOR to ACV; 

RANGE to 0.5 V. Ensure full insertion of telephone plug 
from ac probe into Model 4 IOC. j 

b. SetiAC ZERO vernier on front panel to center of 

rotation. , 

c. Short Model 4 IOC ac probe and ac probe common 
(short lead). 

d. Adjust A3R3I for Model 410C approximately zero 
deflection. 

e. Fine adjust AC ZERO vernier for Model 4 IOC zero 

deflection. ' 

640. AC Full Scale Adjust. 



FCAUTION4 

When measuring ac voltages, do not permit ac 
poured Jumper of Model 4 IOC ac probe to 
contact ungrounded side of ac source or serious ■ 
damage to 4 IOC will result. 

a. Connect Model 4 IOC ac probe to voltmeter calibrator 
output terminals. Set Mode! 4 ICC FUNCTION SELECTOR 
to ACV; RANGE to 0.5 V. 



Mod«t410C 
Mtitr Riadlngi 






.014710 .0163 V 


A6R18 


.049 


10 .061 


V 


A6R18 


.147 


10 .163 


V 


A6R18 


■ 1-49 


to .61 


V 


A3R30 


, 1.47 


to l£3 


V 


A3R30 


43 


to 6.1 


V 


A3R30 


14.7 


to 16.3 


V 


A3R30 


49 


to 61 


V 


A3R30 \ 


147 


10 163 


V 


A3R30 


290 


to 310 


V 


A3R30 


270 


to 330 


V 


A3R30 



b. Adjust voltmeter calibrator to settings listed in Table 
5-S at 400 Hz rms output. ' 

c. Adjust potentiometers called for under “Adjust- 
ment” to provide Model 4 lOC rcadihg; listed. 

' ' Table 5-8. AC Full Scale Adjust. 



Volimititr 
Cillbretor 
AC Vollae* 
Settinss 



Model 410C 
Reading 



Model 410C ACVollage Reading 

Range . Settings Adjuitmen^ 

5V I ' .60 .6V A6R3 

1 6 V 1 6 1.6 V >A6R6 

b' V 6 6 V A6R7 , 

' • )B V ' ’ 16 16 V A6R14 

• BO V 60 60 ■ V A6R14 

•160 V 160 160 V A6RI4 

*600 V I 300 > 300 V A6R14 

•A6R14 Is prot»er adiustment ot Model 410C lof RANGE 
settings, Irom 16V ac to 600V ac. Select ptopef A6RI4 
leillng vdilch will provide best overall results lor ih w ranges. 

541. troubleshooting PROCEDURE. 

542. This section contains procedures designed to assisl in 
Ihe isolation of malfunctions. These procedures arc bused 
on a systematic analysis of the instrument circuitry in an 
effort to localize the problem. These operations should be 
undertaken only after it has been established that the 
difficulty cannot be eliminated by the Adjustment and 
Calibration Procedures, Paragraph 5-28. An investigation 
should also be made to insure that the trouble is not a result 
ofconditionsexternaltotheModel410C. / 

I ’ 1 

543. Conduct a visual check of Ihe Model 4 IOC for 
possible burned or loose components, loose connections, or 
any other obvious conditions which might suggest a source 
of trouble. 

544. Table 5-9 contains a summary of the front-panel 

symptoms that may be encountered. It should be used in 
Initial efforts to select a starting point for trouWeshootirig 
operations. ' . \ 

' ■ ' '' 

545. Figure 5-7 contains procedures which may be used as 
a guide in isolating malfunctions. 
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Front Pan*) Symptom 


1 Possible Causa ' 


No matar dalltctlon with Input. ON-OFF lamp not glowing. 


1 Check lust (FI) on back penal. 


• ' t 1 . 

In >DCV, pointer daflacls 1/2 leal*. > ' 

In rDCV, polnttr pagi downicatt. > 


, Check A3CS (Figure 6-1 1 1. 


In 4DCV, pointer pagt downical*. i 

In >DCV, polnttr ptgi upaeat*. ' 


Check A3Qt, A3C6 or A3C1 2 (Figure 6-t 1 1. 


1 

Excaulv* iitttr. Ohms function; all rangai except RX10M. 


Check A2R2 (Figure 4-6). 


'OCA mode out on 50 mA and 150 mA ranges. ^ 


Chack A3R2S and A3B36 (Figure 4-31. 

1 


•It CO ADJ Itallactivt In ranges from RXtO to RXIM, than 
shifts whan RANGE switch it ul to RX10M. 


, Check A2R2 (Figure 4-6). 


DC ZERO shifts, range to range, ' 


A3CR 1 , CR2 light lensl live. ’ 


AC ZERO will not adiuii properly. Pointer responds to input 
varlatloiK. 


Check AIRS, A1R6. A1R7 and A3R3I |Figurt4 6). 


’Operam in DCV mode on ranges O.OtS V to 0.16 V, but 
falls on higher ranges. 


Check A2R2 and A3R30. ' 

f , 


DC amplifier output is 4 |J6 V. Meter will not deflect lull 
scale In OCV or OCA mode. 


Chock A6R2I, A6R20, A6R1, A6R18 and A6R17 (Figure 
4-4), ■ 1 


'Mater pegs upscale on all ranges. 4DC Ampllliar output Is 
high regardless of mode of operation. i 


Check for open resistor in amplllier feedbeck loop or shorted 
AIRIO(Flgurce-ll). 


In ACV mode, pointer will not deflect lull scale with proper 
Input epsil led. i 


Refer to Parigrayi 6-38. 


Optrattt on aU rinflfs In ACV moil* 6 V ac poKiiton» 

1 ; ■ ■ I • 


ChcckAeRiesmdAeCRI (Figure 4-6). 


* \ 

Initrumeni Inoperative in all modn. Mater has slight random 
drill patttrn, V 

' 1 ‘ ^ ’ 

I ' ' J ’ i 


Check chopper a.vembly. Connect 1 MR resistor acrou 
A3AIV1, If phoioctll ware open, meter will now respond 'o 
Input. Use 1(X) K tnlltor across A3AIV3 to check DC - 
Modulitor (Figure 6-10), ‘ 


Klatar osclllaias fulltcalaatreteol5-IOHt. i, 

j 11 


'1 

Check choiKKr assembly. Connect t MR resistor acrou 
A3AIV2. If photocell ware open, tnstrunwni will now 
rasstt.'<d to input. Use tO&K resistor acrou A3A1V2 in 
chack DC -Modulator (Figure 6-tOI. 


No ac lafo. 


' Check Cl for short to chauls [Figure 4-G). 

Check ac probe, > 


No i^aMactlon on OHMS; dc ranpas oparativf . 


Check OHMS and DCA lead lor short to common at alligator 
' dip. , 


03 and S ,6 VAC ranga wMi not track. 

1 


1 

> Chack A8V1 (Figure 6-1 3). Substitute known good ac probe. 


6 Vac range will not track. ' 


Check A6CR1. i ' 



•R«fw , Figure 67. 



5-46. The checks outlined in Figure 5-7 arc not designed to 
n'xasure all circuit parameters, rather only to localize the 
malfunction, nterefoit, it is quite possible that additional 
measurements will be required ' to completely isolate the 
problem. Amplifier gain may also vary slightly between 
instruments; therefore it should not 1: necessary to 
precisely duplicitte wavefonns or values described, 

5-47. Refer to Figure 5-10 for typical waveforms encoun- 
tered in the Model 4 IOC.' Waveforms represent signals 
which occur when instrument is operating' during over- 
driven conditions (0.5 V dc Input to 0.015 V RANGE). 



MS. Servicing Etched Circuit Boards, 

5-19. The -hp- Model 4 IOC has three etched circuit boards. 
Use, , caution when removing them to avoid damaging 
mounted components. The -hp- Part Number far the 
assembly is silk screened on the interior of the circuit board 
to identify it. Refer to Section VI for parts replacement 
and >hp- Part Number information. 

5-50, The etched circuit boards are a plaied-through type. 
The electrical connection betv en sides of the board is 
made by a layer of metal plateu through the component 
holes. When working on these boards, observe the following 
general rules. 
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3. Use 3, low-heat (25 to 50 watts) small-tip soldering 
Iron, and n sniall diameter rosin core solder. 

i ■' 

b. Circuit components can be removed by placing the 
soldering Iron on the component lead on either side of the 
board and pulling up on lead. If a component is obviously 
damaged, clip leads as dose to component as possible and 
then remove. Excess heat can criise the circuit and board to 
separate or cause damage to the component. 

c. Component lead hole should be cleaned before 
inserting new lead. 



' d. To replace components, shape new leads and insert 
them in holes. Reheat with iron and add solder as required 
to Insure a good electrical connection. 

e. Clean excess Ilux from the connection and adjoining 
area. 

f. To avoid surface contamination of the printed circuit, 
clean with weak solution of warm water and mild detergent, 
after repair. Rinse thoroughly with clean water. When 
completely dry spray li^tly with Krylon (#1302 or 
equivalent). 






»l5C 



I 



Chtck' powvr lupply voliso* vsluti uilng ih* pro- 
csdura' outtined In Paragraph 6-33. If volugat art 
corrtcl, procaad > If votiagai ara Incofract, 

procaadto ;^ . 

If malfunction, cppaari In tha powar lupply, and 
■djuftmant of tha choppar fraquancy to 100 He doa> 
not raduca iha error, rafar to Flgura 5-8 for furihar 
Invattlgatlon, Chack voliaga and raiiitanca valuai' 
llitad Mith Modal 410C FUNCTION aDCV; RANGE 
0016 V; INPUT * 0016 V. Whan daviallon It noted, 
trace circuit Invattlgatlng for faulty conHtonant. 

With Modal 4|0C FUNCTION SELECTOR to 4DCV; 
RANGE 0016 V; ovardrlwe vrith a +05V Input. 
Maaiura tha de voltage at the DC AMPLIFIER 
OUTPUT on Modal410C rear panel. Output ihould be 
approximately a 40 V, If thli maaiuramant It correct, 

I dliconnact lourca end ihort DCV probe and COM 
lead. If output It earo, procaad to ^ ; If not,, 
110 0 . 



Tract circuit from pin 11, A3 to pin 3, A6, Uia 
ohmmatar to chack valuat of A0R3l,A6^3i). A6RI7 
and A6RI. Refer to Figure 6*11 lor pertinent conv 



ponant valuat. Check pertinent dc voltagat under 
condltlont lilted In NOTE No. 4. 

Meaiura the dc voltage at pin I, A3. Thit voltage It 
typically 13*16 mV, If thli voltage It correct, proceed 
to Q ; If not, proceed to 0 , 

Invtttigata twitch circuit. Refer to atieritkt In Table 
60 for hintt on how to troObteshoot twitch circuit. 

Observe Input voltage to demodulator using an 
otcitlotcopa. Refer to Figure 6-10 for normal wave- 
form urrder overdriven condltlont ipecillcd. If wave- 
Iwm It normal, proceed to ^ ; It not, proceed to 

Invattlgaie the demodulator and cathode follower 
A1V3B. Refer to Figure 6-11 for typical voltage and i 
parameter valuat under conditions lilted in note No. ' 
4. Refer to Table 6-S for method to check for open 
demodulator. 

Investigate the modulator and amplifier to Include'^ 
A1V1A,Q1 and 02. Refer to Figure 6-11 for typical 
voiiage and parameter values under condltlont listed In 
NOTE No, 4. Refer to Table 6-9 for method to check 
for open modulator. 



1. ' ~ — — - indicates AN ASSEMBLY. ALL COMPONENTS 

LOCATED ON AN ASSEMBLY ARE PREFIXED BY THE ASSEMBLY DES- 
IGNATION (ea., R3 ON assembly A7 BECOMES A7R3), 

I 

2. UNLESS OTHERWISE INDICATED: 

RESISTANCE IS IN OHMS.' 

CAPACITANCE IS IN MICROFARADS. 

3. -EARTH GROUND, - CHASSIS GROUND, 
y -CIRCUIT COMMON (FLOATING GROUND) 

4. \«S/ DENOTES WIRE COLOR USING STANDARD COLOR CODE. (e.g. 

9 • WHITE,8 - GRAY,0 - BLACK.) 



I INDICATES FRONT PANEL LOCATION 
Q.rJIi INDICATES REAR PANEL LOCATION. 



Figurt: S-7. Troublcsliooling Procedures. 
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TEST CONDITIONS 



VOLTAGE 

FUNCTION; +DCV 
RANGE: ,015 V 



INPUT: + X116V 

REFERENCE: Circuit ground ly I 



RESISTANCE ! ' 

Voltage and retlitanca valuet lltted ore 
Initrument: OFF approxlmata valuet for a typical inttru- 

FUNCTION: +DCV ment. Oevtallont thould be In the moit 

RANGE: .016 V tignlficant figure before circuit tracing it 

, INPUT: DCV Shorted to COM warranted. 



Figure 5-8. Power Supply Measurements. 



iL 




Figure 5-9. Power Supply Schematic. 
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MODULATOR 

OUTPUT 



PLATE 

A3V1A 



DEMODULATOR 

INPUT 



DEMODULATOR 

OUTPUT 





T TESTCONOITIONS5 

FUNCTION: +DCV 
0.13 V RANGE: .016 V 
I INPUT: + 0£V 

T Wiveforim obwrwd on •fip- Modtl 

180Cw/-hp-Modtl1B01Aen<J 

T 1B20C Pluo^nt sncn 0001 A Volug* 
Divider Probe using circuit ground 
I ^1 ere referenced. 






4ioC'^v -cm 



Figure 5-10. Typical Amplifier Waveforms. 
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I NOTES 

1. A3A1V1 ANOA3A1V3ARE LIGHTED SIMULTANEOUSLY BY ASAIDSI, 
AND A3A1 V2 AND A3AI V4 ARE LIGHTED BY A3A1DS2. 

2. UNLESS OTHERWISE NOTED: 

RESISTANCE IS IN OHMS. 

CAPACITANCE IS IN MICROFARADS. ' 

3. SWITCHES ARE SHOWN IN FULLY CCW WSITIONS. 

I ' ‘ ^ : 

4. DC VOLTAGES SHOWN ARE TYPICAL UNDER THE FOLLOWING 
CONDITIONS: 

, FUNCTION: +DCV ' 

RANGE: 1.BV 
INPUT: +I.BV 



B. INDICATES AN ASSEMBLY. ALL COMPONENTS 

LOCATED ON AN ASSEMBLY ARE PREFIXED BY THE ASSEMBLY DES- 
IGNATION R3 ON ASSEMBLY A7 BECOMES A7R3.) , 

6. , 1. — INDICATES SUBASSEMBLY. 

7i INDICATES DC FEEDBACK. 

L. P/O-PARTOF. 




4iOC-i>32ll 

A3 

hp Port No 4 IOC -65 A 



9. I I INDICATES FRONT PANEL LOCATION. 

lIII] indicates SCREWDRIVER adjust. 

/ ^ 

10- O /indicates PANEL ADJUST. 



INDICATES screwdriver ADJUST. 



■ jJ 

Hi — - EARTH GROUND, 



\2.\skj 



> CHASSIS GROUND, 
CIRCUIT COMMON (FLOATING GROUND! 



DENOTES WIRE COLOR USING STANDARD COLOR CODE. (e.s. 
9 • WHITE, 3 « ORANGE, 6 - GREEN.) 



/ 13. -OPTIMUM VALUE SELECTED AT FACTORY, AVERAGE VALUE 
SHOWN. ' 

14. sfs VOLTAGE IS DEPENDENT ON LOAD INTRODUCED BY EXTERNAL 
VOLTM^ER.' j 

16. VOLTAGE VARIES ACCORDING TO INDIVIDUAL TUBE. ’ 

1. , , '■>: 

16. PIN 8 IS REFERENCE. VOLTAGE VARIES ACCORDING TO INOIVID- 

i UAL TUBE. 

,4 L • I 







^ ' Figure 5-11. Amplifier Schematic. 
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tube socket & CABLE A5SEMBLV 
11036.42101 II036.62101 

^ / y RETAINER RING 

410B-21R 



BOOT, AC PLUG 
11036.42102 



TELEPHONE PLUG 
1261.0200 




IDE CONTACT BODV 
10.42101 

PROBE HEAD 
/ 004l0-«2102 



CLIP INSULATOR 
1400.0009 

ALLIGATOR CLIP. 
1400.0046 




Figure 5-12. Model 1 1036 A AC Probe (Exploded View). 



At MODEL II03«A AC PAOBE A6SEMBU 



AC PROBE 

looov MAAI 




UtW^to 

t i ' 

4R)_pTO 
JL^S^— 1— TO 



TO AISID riB;l 



TO AISIOFdOjI 



«ReUN0llt» JUMPER 



1. UnIns oihtfwlie tptcllltd, reitsianet In ohro*. Capacltanet In ■ 
microfarad!. . 

7. t value of A8C2indudMprobalaad capacity. 

tndicatt* an aaanibty. All eomponant* Iccatad on any 
Bssambly art p-!fi*rt by lha aoambly daiignatlor) te.B., R» on 
assembly A8 becomes A BR 0. 



Figure 5-13. Model 1 1036A AC Probe Scheniatic. 











' ,J ^ 

NOTES f 

1. SWITCHES ARE SHOWN IN full CCW POSITIONS. 

2. P/0 -PART OF. 1 

3. CAPACITANCE IN MICROFARADS AND RESISTANCE IN OHMS, UNLESS 
OTHERWISE SPECIFIED. 

4. - EARTH GROUND, ib - CHASSIS GROUND, 

^ -CIRCUIT COMMON IFLOATING GROUND). , i ' 

B.' mninATceV>iprMlTnpnilMnBng 

• I > ' I ^ ^ , , 

6. O INDICATES PANEL ADJUST: 0 INDICATES SCREWDRIVER 
ADJUST. 

I 

7. \22Z/ INDICATES WIRE COLOR USING STANDARD COLOR CODE. (*.9.. 
9 - WHITE, 3 - ORANGE,? - VIOLET.) 

> ' • I 

8. ^ OPTIMUM VALUE SELECTED AT FACTORY, AVERAGE VALUE 

SHOWN. 

1 J 

9. I I INDICATES FRONT PANEL LOCATION. 

LIll; INDICATES REAR PANEL LOCATION. 
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Figure 5-16. Simplified Schematic, DC Current Measurement. 
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Figure 5-17. Simplified Schematic, DC Voltage Measurements. 
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Figure 5-16. Simplified Schematic, DC Current Measurement. 
Figure 5-17. Simplified Schematic, DC Voltage Measurements. 
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Figure 5-19. Simplified Schematic, AC Voltage Measurement. 
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Model 4I0C 



Section VI 



6-1, INTRODUCTION. 



SECTmiy VI 

REPLACEABLE PARTS 

6-3. ORDERING INFORMATION. 



This section contiins Inforntalton for ordering rcplice- 
menl parts. Table 6-1 lists parts in alpha-numerical order of 
their reference designators and indicates the description and 
-hp- part number of eacl^ part, together with any applicable 
notes. Tabic 6-2 lists parts in alpha-numerical order of their 
•hp- part number and provides the following information on 
each part; , 

a. Description of the part {see list of abbreviations 

below). > 

b. Typical manufacturer of the part in a five-digit code 
(see list of manufacturers in Appendix). 

c. Manufacturer's part number. ' 

d. Total quantity used in the instrument (TQ column). 



6^. To obt^-n replacement parts, address order or inquiry 
to your local Hewlett-Packard Field Office (see li.M$ at rear 
of this manual for addresses). Identify parts by their 
Hewlett-Packard part numbers. 

6-6, Non-Usted Parts. 

To obtain a part that is not listed, include: 

a. Instrument model ni itiber. 

b. Instrument serial number. ' ' ' ' 

c. Description of the part, 

d. Function and location of the parti. ' 
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Section VI 



REFERENCE 

designator 



R1 

R2 

R3, R4 
' R5 
R6 

R7 ' 
R8, R9 
RIO ' 



R6 

R7 

RB,. no 

RIO 

Rll 



R27 thru R29 

R30 

R31 

R32 

R33 

R34»' 



Table 6-1, Replaceable Parts 



-hp- 

PART NO. 



410C-19D 

0727-0004 

0727-0480 

0667-5661 

2100-0389 

0687-1631 

0727-0479 

3100-0383 



410C-10A 

0726- 0004 

0727- 0955 

0728- 0004 
0733-0016 



0687-1031 

0727-0478 

0730-0176 

0727-0459 

0727-0456 

0727-0457 

0727-0456 

0727-0455 

0727-0451 

0727-0454 

0727-0453 

0727-0452 

0727-0450 

0727-0449 

0727-0448 
0727-0446 
0727-0445 
410C-26B 
410C-26A ’ 



0727-0701 

0727-0031 

0727-0448. 

0727-0948 

0687-1011 

3100-0382 



I 



DESCRIPTION 



Mcxlct 410C 



MFR. MFR. PART NO. 



I /|ssembly: 



Selector 



R: lad C flm 5 n 1 1 % 1/2 w 

1 R: fxd C Ilm 2.32 MD ±1%0.5W 

Not a islgned 

2 R; Ixd comp 56 Mn »T0% 1/2 W 
1 R: varwwllnlOktl tlO%5W 



R: lad comp 15 kR 1 10% 1/2 W 

jNotBESigned . 

R: fad C flm 250 n * 1% 1/2 W 

Switch: rotary 4-Bectton 6-posltlon 
(F|1NCTI0N) 

Switch Assembly; Range 

R: fad C Rm 1 n 1 1 % 1/2 w 
R; fad C flm 10, 5 n ± 1% 1/2 W 
R: fadCllmil n ±l%,i/2W, 

R: fad C flm 89 MR ± 1% 2 W 
Not assigned ' , ■ 

R: fad comp 10 kR ± 10% 1/2 W 
R: fad C flm 2,21 MR ± 1% 1/2 W 
Not assigned 
R: fad 6 MR ±0,5% IW 
R: fad C flm 2 MR ±0. 5% 1 W 



01121 EB5661 

-hp- 

01121 EB1531 

94459 CVF 
76854 obd 



CVF 
CVF 
CVF 
6 I IIV2000 



EB1031 

CVF 



1 R: fad C flm 700 kR ±0, 5% 1/2 W 

1 R: fad C flm 200 kR ± 1% 1/2 W 

R; fad C flm 70 kR ±0, 5% 1/2 W' 

R: fad C flm 20 kR ±0.5% 1/2 W 
1 R: fad C flm 1000 R ±0. 5% 1/2 W 

1 K: fad C flm 6000 R ±0. 5% 1/2 W 

R; fad C flm 2000 R ±0. 5% 1/2 W 
ft fad C flm 700 R ±0, 5% 1/2 \V 
R: fad C flm 200 R ±0. 5% 1/2 W 
R: tad C flm 70 R i 1 % 1/2 W 

2 R: fadCflm 20 fi ±1%1/2W 

R; fad C flm 7 R ± 1 % 1/2 W 
ft- fad C fUn 2 R ± 1% 1/2 W 
R; fad OJ 7 II 
R; lad 0.3 R 

Not asslgneo 

R; fad C flm 845 R ± 1% :/2 W ' 

R; fad C flm 60 R ± 1% 1/2 W ' 

R: fad C flm 20 R ± 1% 1/2 W 
R: fad C flm 10 R ±1% 1/2 W 
R: fad comp 100 R 1 10% 1/2 W 

Switch: rotary S-sectlon ll-poslHoa 
(RANGE) 



94459 CVF 
'01295 DC1/2PR 
94459 CVF 
94459 CVF 
01121 EBlOll 



VI thru 
V4 



410C-65A 

1990-0020 



Assembly; Amplifier 

Ass<tmbly; Chopper Bl'Kk 

Not separately replaceable, part of Chopper 
Assembly (1990-0020) 










Model 410C 



Section W 



Table 6-1, Replaceable Parts (Cont'd) 



REFERENCE 


-hp- 






■ DESCRIPTION 






DESIGNATOR 


PART NO. 




MFR. 


MFR. PART NO. 


A3 (Cont’d) 






■ 


- 






A> 


1990-0207 






Assembly; Lamp ' 


-hp- 




' Cl 






■ 


Not separately replaceable, part of Lamp 








' 






Assembly (1090-0207) 






D31, DS2 


1 






Not separately replaceable, part of Lamp 














Assembl.) (1090-0207) 






RI, R2 








Not separately replaceable, part of Lamp 














Assembly (1090-0207) 






Cl 


0160-2641 




1 


C: fxd poly 0. 1 pF ± 10% 50 vdew 


66289 


P136073 


C2 

C3 


0160-3116 




1 


P°‘y 0; 

Not assigned ‘ - 


56289 


P136049 


C4 


0160-0161 




1 


C; fxd my 0,01 pF 200 vdew 


56289 


192P10392 


CS 


0140-020B 




1 


C; fxd mica 660 pF 1 5% 300 vdew ' 


00853 


obd 


C6 


0160-212B 




1 


C; fxd my 0.33 p F r20% 200 vdew 


72354 


F307C334M 


C7 








Not assigned 






C8 


OlBO-0039 




1 


C; fxd A1 elect 11)0 pF 12 vdew 


56289 


D32697 


CO 


0160-336$ 




2 


C; fxd my 0,22 pF i20% 100 vdew 


72354 


F307C224M 


CIO ' 








Not assigned 






Cll 


0180-1810 




1 


C; fxd Al elect 100 pF 50 vdew 


56289 


30D107G050CH2 


C12 


0160-3366 






C; fxd my 0,22 pF i20% lOO vdew 


72354 


F307t;224M 


C13 


01 SO -0096 




1 


C; fxd cer 0,05 pF lOO vdew 


72082 


845-X5V-B032 


C14 


0170-0018 




1 


C: fxd my I pF 1 5% 200 vdew 


84411 


HEW -4 


CIS 








Not assigned 






C16 


0140-0154 




1 


C; fxd mica 1300 pF ± 5% 500 vdew 


14655 


RCM15E101K 


CRl. CR2 


1901-0156 




1 


Diode; Si 50 mA ' 


03877 


SG328B , 


Ql. Q2 


1B53-0020 




2 


TSTR: SI PNP 


-hp- 




Rl 


0667-6841 




1 


R; fxd comp 680 kf] i 10% 1/2 W 


01121 


EB6841 


R2 


0687-1851 






R: fxd comp 1.8 MR ±10% 1/2 W 


01121 


ED1651 


R3 


0811-0998 




1 


R; fxd comp 100 R ± 1% 1/4 W 


-hp- 




R4 








Not assigned 




R5 


2100-0760 




1 


R: var comp lin 50kR ±30%-l/4 W 


71590 


Series 5 Type 70-1 


RB ’ 






, 


-Noe assigned 






R7 


0687-5661 






R; fxd comp 56 MR ±10% 1/2 W 


01121 


EB5661 


R8 , , 


0687-4731 




1 


R: fxd comp 47 kn ± 10% 1/2 W 


01121 


EB4731 


R9 


0687-4701 




1 


R; fxd comp 47 R ± 10% 1/2 W 


01121 


EB4701 


RIO, Rlt 








Not assigned 






R12 


0757-0164 




1 


R: fxd met fim 5600 R ±2% 1/2 W 


07115 


C20 


R13 


0757-0166 




M 


R: fxd met fIm 30 kR ±2% 1/2 W 


07115 


C20 


R14 


0757-0163 






R; fxd met fim 3000 R 1 2% 1/2 W 


07115 


C20 


RIS 


0757-0165 




n 


R; fxd met fim 13 kR ±2% 1/2 W 


07115 


C20 


K16, R17 


’ 






Not assigned 






RIB 


-0757-0091 




1 


R: fxd net fim 18 kR ± 2% 1/2 W 


07116 


C20 


RIO 


0757 0166 






R; fxd met fim 30 kR ±2% 1/2 W 


07115 


C20 


R2C 


0687-1021 




3 


R; fxd comp 1000 R ± 10% 1/2 W 


01121 


EB1021 


R21 


2100-0396 




1 


R; var ww lin 10 kR ±20% 1 W 


79727 


E870PAB 


R22, R23 








Not assigned 




H24 \ 


0667-2751 


■ 


D 


R; Ixd2.7 MR±I0%l/2W 


01121 


EB2751 


R25 


0687-2221 


■ 


II 


R; fxd comp 2,2 kR ±10% 1 / 2 ! W 


01121 


EB2221 ' 


R26 


0687-1021 






R: fxd comp lOOO R 1 10% 1/2 W 


01121 


EB1021 . 


R27thniR29 


t 






Not assigned 






1 R30 I 1., 


2100-0413 


1 


1 


R; var comp lin 2. 5 MR ±20% 1/4 W 

1 


71590 


Series 5 Type 70-1 

1 



1 

















Section VI 



Model 4 IOC 



REFERENCE 

DESIGNATOR 



-hp- 

PART NO. 



2100-0227 

1932-0027 



Table d-l. Replaceable Parts (Conl’d) 



DESCRIPTION 



R; var ww lln 20 R 1 10% 1 W 
Tube: electron 12AT7 dual trlode 



MFR. MFR. PART NO. 



80131 12AT7 



A4, A5 



Net assigned 



R6 

R7 

R8 

R9 thru R13 
R14 



410C-65B 
1001 -0025 
0727-0751 

2100-0394 

0727- 0747 
2100-0394 

0728- 0011 
2100-0391 
0728-001.0 . 

2100-0304 



0758 -'1048 
0727-0866 
2100A0394 



21C0-0395 

0727-0476 



Assembly: Calibration 

1 Diode: Si 60 mA 

1 . R: fxd C flm 1000 R ± 1% 1/2'W 
Not assigned 

6 R: var ww lln 300 R *20% 1 W 
R; Ixd C 11m 750 R * 1% 1/2 W 
R: var ww lln 300 R *20% 1 W 

R: txd C rtm 360 R *1% 1/2 W / 
R: var ww lln 300 R * 20% 1 W ' 
R: fxd C flm 220 R * 1% 1/2 W / 
Not assigned 

H: var ww lln 300 R *20% 1 W, 

Not assigned 

R: fxd ma flm 8200 R 1 5% 1/2 W 
R: fxd C flm ISO R * 1% 1/2 w 
R: var ww lln 300 fl *20% 1/W 
Net assigned / . i 

. i 

R; var comp lln 300 R * 20% 1/4 W 
R: fxd C 070 R *0, 5% 1/2 W 



Sv*rles 110 
CVF 

Series 110 
CVF 

Series 110 
CVS 

Series 110 



07115 C20 

94459 CVF 
11236 Series 110 



71590 Series 5 Type 70-1 
94459 CDI/2MR 



CRl thru 
CR5 
CR6 
CR7 
CR8 
J4 

Rl. R2 

R3 

R4 

RS, R6 
R7 



410C-55E 

0140-0041 



1902-0026 

1902-0681 

6080-9050 

1251-0213 

0764-0003 

0758-0018 

0764-0026 



0758-0002 

0758-0083 



Assembly: Power Supply 
C; fxd mica lOO pF * 5^t> 500 vdew 

I 

Not assigned, ' 

Diode; breakdown 36. 5 V * 10% 0,4 W 
Diode: breakdown 9; 09 V * 10% 500 mW 
Diode: breakdown 6149 V *5%0.4W 
Connector: 15 pin PC 
R: fxd met flm 3300 R * 5% 2 W 
I R: fxa met flm 15 kR * 5% 1/2 W 

1 R; fxd met flm 13 kR * 5% 2 W 

Not assigned 

Deleted In serial nuniber 844-09954 and up 

1 ' R; fxd met flm 660 R * 5% 1/2 W 
Not assigned 

R: fxd met flm 68 H * 5% 1/2 W 



04062 RCM15E101J 



04713 SZ10939-343 

04713 SZ12385 

-hp- 

95354 SD-615W025) 

07115 C42S 
07115 C20 

07115 C42S 



07115 C20 

07115 C20 



Assembly; AC Probe (-hp- Model :1036A, -hp- 
completc) 

Not separately replaceable, cart of AC Probe 
(11036A> , 

Not separately replaceable, port of AC. Probe 
(11036A) 



1251-0209 



Plug: telephone 3 conductor 



82339 2P-1297 














Model <10C 



Section VI 



REFER FNCE 
DESIGN’ATOIv 



Table 6-1. Replaceabte Paris (ConI'd) 



-hp- 

PART NO- 




DESCRIPTION ' 



Not soparately replaceable^ part of AC Probe 
(11036A) 

Tube: electron diode 



1 C: fxd my 4700 pF 1 10% 400 vdew 
1 C: fxd my 0, 1 )iF ± 10% 600 vdew 
1 C: fxd ccr 2000 pF i 20% lOOO vdew 
Not assiipicd 

1 C: fxd Al elecMx20 ;iF vB0% -10% 

450 vdew 

I C: fxd A1 elect 2x1200 )iF f 100% -10% 

20 vdew 

1 Diode: 'SI 300mA ‘ 

1 Diode: Si BOO mA 

1 Light indicator: AlH neon (p/o S3) 

1 ^ie: cartridge slow -blow 0.25 A 125 V 

1 Jack: telephone 3 conductor 

Assembly: DC AMPLIFIER OUTPUT (see 
MISCELLANEOUS for Part Nos. 

I Connecior: power cord receptacle 

1 Meter: 0 - 1 mA 

1 TSTR: Si PNP 

1 R: fxd C flm 1 MR ± 1% 1/2 W 

1 R: fxd met flm 100 R ±5% 1/4 W 

1 R: varww lin25R ilO%2W 

Not assigned 

1 R: fxd comp 33 kR 1 10% 1/2 W 

\ I 

1 R: fxd C flm 284 kR ±0. 5% 1/2 W 

1 R: fxd C !lm 15 kR * 1% 1/2 W 

I R: var ww 10 kR i 10% 2 W 

1 R: fxd C flm 25.5 kR *1% 1/2 W 

1 Switch: SP3T pushbutton (Line) 

I Switch: DPDT slide (Selector) 

1 Transformer: power 

I 1 Cable: power 3 conductor 7-1/2 ft. long 
w/NEMA plug 

1 Socket: transistor TO-3 



MISCELLANEOUS 

Shield: tube 
Clip; ground 

Binding post; black (p/o J21 
Binding post: red (p/r J2) 



mfr. mfr. part NO. 



B20SJ0047 

HEW-17 

19C203A 

Type PLI 



3J-1291 



EAC-301 



EB3331 

DCS 1/2 

DCSI/2-15 

117 

DCSl/2-15 

53-B5480-121-AIM 



M7(PD> 



422-11-11-095 
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Section VI 



\ ' ^ 

1 



Model -.IOC 



Table 6-2. Replaceable Hardware 



I \ 



REFERENCE 


-bp- 




TQ 


DESCRIPTION 


1 






DESIGNATOR 


PART NO. 






MFR. PART NO. 


' 


11036-42102 




1 


Boolr AC plu(c (p/o 11C36A) 


-1 


ID- 






11036-42101 




1 


Boot: AC probe (p/o 11036A) 


-hp- 






412A-63A 




3 


Boot: coble 


-hp- 






410C»12A 




1 


Bracket; connector (used with A3 connector) 


-hp- 






410C-12B 




1 


Brocket; switch (used with A6 connector) 


-hp- 


, ' 


' 


00410-01202 




)2 


Bracket; cover retainer 


-hp- 


, 




1200-0081 




2 


llushini;: insulator (used with Ql) 


26365 


974 Special 




1410-0001 




2 


Bushing; panel (used with AlSl and A2S2) 


28520 


SB-4S7-4 




0400-0010 




3 


Bushing; strain relief 


-hp- 






410C-1A 




1 


ChOBsls; tronsformer 


-h 


n* 






1400-0046 




1 


Clip; alligator (P/O 11036A) 


■t 








410B-21H 




1 


Clip: grounding (P/o 11036A) 


-h 


p- 






1251-0029 




1 


Connector: male (P/O II036A) 


-hp- 


1 




410B-21P 




1 


Contact: Diode fp/o 1I036A) ' 


-hp- 






3130-0038 




1 


toupler; swl; h ' 


‘ 45255 


10X20X1 




5000-8565 




' 1 


Cover; side , 


-hp- 






00410-64102 




1 


Cover: top (requires 2 brackets 


-hp- 




1 








00410-01302) 










5000-8577 




1 


Cover: bottom ^ ) 


' -bp- 






5060-0727 






Foot assembly 


-hp- 






6060-0703 
V ) 




2 


f'ram'i: side ’ ' 

j * ' 


-hp- 


'• i 

f 




504O-07U0 


I ' 


2 


Hinge (used with tilt stand) 


-hp- 


1 I 

'1 




mmt 

0340-0066 




1 

J 

1 


Holder: fuse 

Insutatcr; clip (P/O 110.t6A) 
Insulator: binding post double 


75915 

•-fir- 


342014 ' 


\ 


0340 0091 




1 


Insulator; binding post triple | > 


-hp- 




lFiO-0001 




2 


Insulator; capacitor (used with Cl - C2) 


56137 


XP 




0340-0007 




1 


Insulator; ceramic standoff 


71500 


obd ' 




0370-0112 




1 


Knob; black bar concentric 


-hp- 




1 


0370-0113 




1 


Knob; black bar w/arrow 


-hp- 






0370-0114 




1 


Knob; red w/arrow 


-hp- 






0360-0016 




I 


Lug: solder lock H ‘ ' 


78452 


1 718 ' 




0360-0007 




4 


Lug; solder #10 ’ 


78189 


2501-10-00 




0360-0042 




2 


Lug; solder 90*/ 


79963 


obd 




2260-0001 




4 


Nut: hex 4-40 X 1/4 in. ‘ 


-hp- 


'l » 




2420-0001 




4 


Nut; hex 6-32 x 5/26 In. w/lock 


83385 


obd 




282O-0CO1 




3 


Ni't; hex 10-32 x 3/8 in. 


73743 


obd 




2950-0006 




3 


Nut; hex 1/4-32 x 3/8 In. 


73734 


9000 > 




2950-0001 




3 


Nut: hex 3/8-33 x 1/2 In. 


73743 


obd 




2950-0037 




1 


Nut: hex 1/3-16 X 11/16 in. 


75915 


obd 




2950-0038 




1 


Nut: hex 1/2-24x11/16 in. 


7591 5 


903-12 1 




0530-0039 




4 


Nut: speed 6-32 


78553 


C6800 -632-1 




0590-0052 






Nut: speed 6-32 


76553 


C8020-632-4 




00410-00211 




1 


Panel: front 


-hp- 

-hp- 






00410-00202 




1 


Panel; rear 






410C-41A 




1 


Plate: Insulator (used with AlSl and A2S2) 


-hp- 


I 




1200-0043 




1 


Plate: insulator (used with Ql) 


71735 


294457 




1251 -0309 




1 


Plug: telephone (p/o 11036A) 


82389 


2P-1297 




004:0-42101 




1 


Probe: contact body (P/O 1 1036A) 


-hp 








CD410-42102 




1 


Probe head (P/O n036A) 


-hp 


- 


' 




410D-21F 




1 


Ring: retainer (p/o 11036A) i 


-hp 




‘ 




2200-0003 




2 


Screw: machine 4-40 e 3/s m. RH 


80120 


obd 




2200-0014 




2 


Screw: machine 4-40 x 5/16 in. RH , 


80120 


obd 


■ 


2370-0001 




20 


Screw: 'marhlne 6-33 x 1/4 in. HH 


80120 


obd ) 
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Model 41QC 



Seelloo VI 



REFERENCE 

DESIGNATOR 



-hp- 

PART NO. 



2390-0007 

2370-0002 

2370-0003 

410B-2IE 

1460-0006 

1400-0031 

410C-66A 

410C-21D 

410C-21C 

4I0C-21A 

S020-6S52 

11030-62101 



30SO-OO66 

3050-0067 

0900-0016 

2190-0005 

2190-0004 

2190-0003 

2190-0047 

2190-0011 

2190-0029 

2190-0027 

2190-0022 

2190-0037 

1400-0000 



Table 6-2. Replaceable Hardware (Cont’d) 



DESCRIPTION 



Screw: machine 6-32 x 5/16 in. BH w/lock 
Screw; machine 6-32 x 3/B In. FR 
Screw; machine 6-32 :t 1/2 In. FH 

Sleeve (p/o 11036A) 

Spring; diode contact (p/o 1103RA) 

Stand: tilt 

Support; circuit board (used with A3) 

Teat lead aaaembty; COM \ 

Teat lead Bsacmbly; DCA-OKMS 
Teat lead asaembly; DCV (includea Rl) 

Trim: meter 

Tube; aocket and coble aaaembly 
(p/o 11036A) 

Washer; (lot 46 
Washer; flat 3/3 in. ID 
Washer; (use holder 
Washer; lock <14 external 
Washer; lock 44 internal 
Washer; lock #4 split 
Washer: lock 46 countersunk 
Washer; lock 410 internal 
Washer: lock 410 int/ext 
Washer: lock 1/4 in. internal 
Washer; lock 3/S In^ ^ ID 
Washer; lock 1/2 in. internal 
Washer; Neoprene , 













eODI IIST or MANUFACTUaiRS 

^ralt«ln( iMmlwrt >rr horn lh» FKiril »jp|il)tCnlr Jor Miiwtarf.rrrt Cililnuinc Kantbonka IH>| ftbrnb tr>Cndtlan<» |H-> (Coda 
SuiSl ccSj ®' I*’*"” “* Mri »R>«aa at Ilia bultom nl tach p.,,. A(^. 

Munt co(S«« Mft bttPlifbUrvily tocupplicri rwx »pptA/ir« inihc- K4 lUltdbonhft. ^ ^ 



Cod« 

Ho. 

00000 

00136 

0031} 

003IT 

00334 

00341 

00373 

004S6 

00770 

00711 

00106 

OOlll 

OQIN 

00466 

00641 

00424 

01003 

01009 

oim 

01233 

01311 

013C6 

01344 

OtUI 

OHIO 

01670 

OINO 

01060 

03114 

02116 

03346 

03660 



M4frur*ctu/*r 



A46rfti 



U.6.A Commoo .Any of 

KrCoy B)*etrora<«. a iMnunf KcUy %hnf«, P». 



02771 

nm 

02476 

03394 

03M4 

03705 

03747 

03416 

03177 

03116 

03454 

04004 

04013 

04063 

04317 

04223 

04354 

04404 

04191 

Oa73 

04713 

04733 

04773 

04746 

04111 

04170 

04914 

09006 

09377 



fiAft Corp. 

Ibc 

HtimtdUl a a a > » a > a , 

UiClrMp COa» 1 m. a a , 

Ctflock Uc 

Af rovox Corpa . . a . ^ , 

Amp, Inc a a a . 

AIrrraft lUdio Corpa> > 

CrovcAp U4a 

Hcrlhcrn Enckncrrinf 
LAborxtorlM, Inc. a , 

. Otnomo Electric Ca.p 
Pichenx Dt*, • a a » a , 

Cot Enflnttrint Co, . . 

Ctrl E. Kolmtc Corp. . 

MicroUblncaa a . a . . , . . . 

Ctntrtl Electric Co. » 

CipecKor Dept 

Altfen Pyoducte Co> a a a , a 

Allen Bradley Co 

Lism ImAtimeap tnc. a > . 

IrtW ScmlrondMctoriptnc. . 

Tent Inetrumeiuap tnc, , 

TranaUtor Producia Div. . 

The Alliance Hfi. Co a a a » 

Small Parte tnc, ....... 

Pacific FUUyap Inc. ..... 

Oidtbrod B »oe. fiUt Co. . . 

Amerock Cerp 

Palae Encineerwtg Co ... . 

Fermcabe Corp. o( 

Anerira 

Wbetlock Elgnala.lnc.. ... 

Cole Rubber and Ptaetlce tnc , .tennyvale' CaL 
Ampkenol-Bori Elrclronlce 

► a . a . a , a .Broadvlfw^ Rl. 

RadloCorp. of America, Semi* 
conductor and Ualerule 
Divialon 

Vocalinr Co. of America 

Inc a , 

Hopkina EnctneeriniCo. . . 

Kudaon Tool A Die ..... 

Nylon Koldintf Corp 

C E. Semiconductor Prod 

Dept a a . , a a 

Apet Watbine A Tbol O). 

Eldtma Corp 

Parker Seal Co. ....... 

Tranaitron Electric Corp. 

PyrofUm Realaior Co. . 

inc a a . a a a' . , 

8in(tr Co. » Diehl Div, » 

PlAderne Plant ....... 

Arrow, Kart and Kettman 

Elect Co a . a a a 

Tarwua Corp. ....... 

Arco Electronic Inc 

Eaten Wire 

Nl-Q DivlaUHi of Aerovoi 
PrecleioA Paper Tube Co. 

Palo AJto Dieleton of Hewlett* 

Packard Co Palp Alto. Cal 

Prlvanu Electric Producte. ' > 

Microwave Deeirc Oit. . .Mounain View. Ckt 

Ckkou In^r.lflc CUIver City. Cal. 

WotoreU Inc. Semiconductor 

Prod. Dif a a a , . a . PtMeoix. A/taona 

Flttron Co. ,trc. Weatem 

Oiv. a . a a a a . . Culvir City. Cal 

Automatic Etectric Co. ..... . HorlKlake, Rl. 
Beouou Wirt Co. a . . a a . a Redwood City, Cal. 
Preriiion Coil Sprint Co. — - 

P. M. Motor Company, a 
Componeai Mff. Service 

Co. a a a W. Bridfreattr^ Main 

TwentaetA Century Flaatica. i 

Uit Ua Ai^vlee. Cal, 

Weatintbowte Electric Corp. 

Semiconductor Dept Yeux*iwda Pa. 



Rocheettr, N, Y. 
a ► . a a fcnietp<H>,Conn. 

a a a a . a a ColtOO, Calif. 

a a Valley Sirtam, H,Ya 
a... Cherry mil, K.3. 

• . .Hew Dedford.Maaa. 
..... Karrlnburt. Pa. 

• a a . » Boontnoa H.J . 
WJutby, Ontario, Ckntda 

at... pDurlinctoo, Win, 

> a ... a .Pirhena, 8.C. 
a . City of Induelry.^ Chi. 
a. . .LoaAnf*t*i» Cal. 
a > * . »Livln(aton,H.3. 



Hudeon Falla, K.V. 
a a . Brockton. Mua, 
a. aMl|waukee,Wi& 
Beverly Kira.Cal, 
a a a Uwndale, Cal. 

a . a DnUaa, Tena 
a a a a Alliance, Ohio 
a Loe Antrleo, Cal, 
* a .VanHuya, Cal, 

. . .Hew York, K.Y. 

a a a a RothfOrd. HI. 

a BanU CUra, Cal. 

, .Saugeniei, H. V. 
Long firiark, N.J. 



a a . .Somerville, H.Ja 

Old Siybrook, Conn, 
. Am Fernando, Cil . 
. . a Newark. H. I a 
a^rU«fkeId.H.3. 

a -Syrarvee, K. V. 

.Dayton.Ohio 

. a a ComplM, Calif, 
a .Loa Aiyelet, Chi. 
a . WikefieU,Maee. 

.Cedar KnoUr, K.3. 

fcmerviUe, H.J. 

a Hartford, Conn, 
a a LambertvUle, H.J. 
a , Crtat Heck, H. V. 
a a alaO# Anctlee, Cal. 

. aMyrUe Beach, 8.0. 
aWheeliiv. Rl 



El Monte, Cal. 
.Weetcloeter, Di 



Cole 

Ho. 

0B347 

09347 

09974 

0QBI3 

0B6I6 

08624 

09731 

0B734 

09763 

09820 

06004 

06040 

06179 

06402 

06940 

069B9 

06666 

06791 

06413 

06410 

0TO6I 

DTI26 

07137 

07136 

07144 

07333 

0T196 

omi 

07263 

07333 

07367 

07347 

07700 

07636 

07910 

07933 

07900 

06149 

06364 

26396 



Manufatture r 






a a .San Maieo, Cal. 



Ctiveland, Ohio 
. a Rockfard, Rl. 



in*ronii, Inr 

linion Carbine Corp ..Elect 

Hew York* H.y 

Viklny Ind. tnc Ctnoffa Park, Cal 

icere Electro*PUatica Inc Sunnyvale, Cal 

Coemo PlaiUc tc/o Eleetriral 

^CCO.l a . a . a a 

Darker Colman Co 

Tlffen Optical Co, 

RoalynHeliNa, LoncUUnd, H.Y, 

Mrtro-Tel Corp .Weaibuty,H. V. 

Rewart Enclneerind Co. .... .Santa Crui, Chi. 

WikeReld Enftneering |ne WakeReld. Maae. 

Dauick Co. , DlVa of Rewarl 
Warner Cori^. Drldgepnrt, Conn. 

RaythemCorp. Redwood City, Cat 

Bauachand l.omb Optical 

Co. a a . . . a . .Rochealcr, H, Y. 

E.T.Aa Producta Co. cd 

a . > Chicago, m. 

Amatoffl Electronic Kvdware 

COa,lnc a.. . Hew Rochelle, H. Y. 

Betdc Electrical Inalrument . 

COa.tnc ‘ . PeMronh. H.H 

General Devkee Co. ,lnc. , . . . Indianapoha. Ind. 
Component! lne.,Vli. Die., a Phoeni*. Ariiona 
TorrlngtoftMfr.Co. ,Wea| Div. . .Van Huya. Cal 



. San Carloa. Cal. 
. . . Van Huyia Cal- 
.... Pawdriu. Cal 

. .Minneipalia, Mtnn 



Varlan Aaaoe.Elmac Dtv 
Kelvin Electric Co. . . , 

Dicilran Co. 

Tranaiaior Electronka 

Corp.. a 

WeatinghcNM Elfcirle 

Corp. , Electronic Tube Dtv Elmira, H.V. 

FHmohmCorp. New York. H.Y. 

Clnch.Craphik Co City of Induatry, Cal. 

Silicon Tranaieror Corp. . . , Carle Place, H V. 

Avnrt Corp Culver Clly, Cal. 

Fairchild Camera A Inet. Carp, , 

Semiconducror Dtv.. , . . . MounainView, Cal. 
Minneaola Rubber Co. .... .Mlnneapaha, Minn. 

Dirtcher Corp, The ... . ~ 

Svlvanlt Elect. Prod tnc. 

Ml. View Operaliona , , 

TechiikakWirr Prnducia 

Inc 

Dodine Elect. Co . a . . . , 

Continental Device Corp. a 
Raytheon Kfg. Co> , Semi* 
conductor Dtv, 



Menufirturer 

11236 CTSof Rerne, Inc 

11337 ChicBcn Telephone of 

Calilornia, Inc . 

11243 Bay Slate Eleclrcnka Chrp. 

II3I2 Teledyne Inc. .Microwave 

Div. 

II3I4 National Seal 

11493 Precteion Connector Corp. . 

1IS34 Ihmcin Elertronica Inc. . . . 

1I7II General Inetrumenl Corp. , 

Semtrondurtor DtviviiNi Producta 

Group . 

IITI7 Imperial Electroruc.lnc. . . . 

11670 Melaba, Inr 

l3')oi PhtUdelpMa Handle Co . .. 

13361 Grove Mrg. Co. , Inr. ... 

12974 Cullen Ind. tnc. , Data Syarem 
Div, 

13647 Claroatal Mlg.Co 

12726 Elmar Filler Corp 

12694 Nippon Electric Co. , tld . . 

I2III Metei Electronira Cnrp . 

12930 Delta Semimmfurtnr Tnc. 

12494 Otrliacn Ekctronica Corp 
13014 Airco Supply Co. , Inr. .. 

11061 Wilro Producta ... . 

I3I03 Thrrmolloy 

13337 Solltron pevlcM Inr. . . 

13366 Tr' (fUnken IGmblO ... 

13139 MldlardaW/ight Div. of 
Parilie Induitriea Inr. . 

14094 5em*Tech 

14143 Cllll, Reaiitor Corp , . . .. v., 

M39B AncriranCompoAcntp, jnc.. .Conahohociu'n, Pa 
14433 ITT Srmlcondurtnr, a Dtv. rd ' 

Int. Telephone and Trlcgrap.. 

Corporaiion Weet Palm Drath, Fla 



Addrrh^ 

. . Berne. IM 

Si>. Paeaitena, Cal 
a > Wuliham, Main 

. > Palo Alto, Cal 
. . . .Downry, Cal 
• Jamaica, H V 
>CnaU Mean, Cal 



Newark, H.J. 
. Buena Park, Cal. 
. Palo Alto, Cal. 

a Camden, N.J. 
Shady Grove, Pa, 

AitMifuemue, H. M. 
... Dover, N.K. 
W. Kavrn,Conn. 
Tokyo, Japan 

CUrk. H J. 

Hew|>ori Beach, Cil. 
Scoltadale, Arttona 
■ . Witchita, Kantaa 
.... Detroit, Mich. 
.... DalUa, Teua 
. . Tappan. H V. 

. Hanover, Germany 

. Kanaaa Dly, IUrhi 
.N ewbury Park, Cal. 
Santa Monica, Cal 



06934 

01664 

01711 

06TII 

06727 

01742 

01806 

06464 

04026 

04047 

04134 

04149 

04290 

04393 

04964 

04149 

09933 

10314 

lom 

10646 



. .Monterey Park. Cal. 

. Mountain View, CaJ. 

> . . Cranford, H J. 

Chicago, Rl. 

» . . . Hawthorne, Chi. 

- » . Mountain View, Cal. 

Hewlett-Packard Co. » 

New Jereey Dieliton ...... Rockaway, N.J. 

U.S. Engineering Co Ua Angelea, Cal. 

Blliin, Delbert Co.. Pomona, Cal. 

Durgeaa Battery Co. . 

. Niagara Falla, OntarU>,CaMda 



Deuiach Fhatvner Corp 
Bristol Co. • The . . , . . 

Roan Company . . . 

ITT Canaon Electric Inr. , 

Phoenia Div 

National Radio Lab. tnc. , . » » . 
CBS Elecironict Semlconifuctor 



Loo Angelea, Cat. 
Waterbury, Cota 
. Rjft Valley, CaL 

Phoenii, Amona 
Paramui, N.J. 



Operaliona, D iv. of CBS Inc r. .. Uwell, Maaa. 

, General Elecirie Co., 

Minliture Lamp Dept. ....... Cleveland, Ohio 

MeLRain Indianapolie, Ind 

Babcock Relays Div Coau Mraa, Cal. 

Electronic Snelnaurea tnc.. . Lot Angetei, Calif . 

Teoa Capacitor Co Houston, Teua 

Tech, Ind. tnc, Atohm 

Burbank, Cal. 

Electro AaaemHiea, Inc Chlrago, Rl. 

GAR Com^anenia Inc. Newton, Maas 

Mallory Battery Co of 

Canada, Ltd.. > . . , . Toronto, Ontario, Canada 
Pennaylvanta f lorocirbon Clifton KeLghle, Penn. 

Burndy Corp, Ncrwalh, Conn. 

General Translator Weatern '' 

G«>rp Ua Angelea, Cal. 

Ti-TaUne Berkeley, Cal. 

Carborundum Co Niagara' FiUs. N. Yi 



14443 

14995 

14674 

I4T93 

14960 

19106 

15203 

19217 

15341 

19954 

15566 

15631 

19773 

15601 

15111 

16037 

16174 

16353 

16994 

16565 

16616 

16756 
17104 
I74T4 
17679 
17149 
17156 
ITITO 
11043 
16063 
II3» 
11476 
114 16 
18569 
11563 
16612 
11173 
Mill 
II3I9 



Hvwtett'Packard Company. . . 
Cornell IXblier Electric Corp 

Corning dais Works 

Electro Cube Inc . . . . 

WilhamaMfg. Co. 

The Sphere Co , « Inc 

Webster Eleclronirn Co . . . , 
ScionlcaCorp ... . 
Ad|uitable Bushing Co 



. Loveland, Colo 
. . . Newark, N.J. 
. . . Corning, N Y 
. {bn CabrieLCal 
. . &nJoae, Cal 
Litlle Falls, N.J. 
. New York, N. Y, 
. Norlhr|dgt,Cal 
N Hollywood, Cel 



V*/ . . . . n, nutijwiKV, ^1] 

Micron UccIrnnU,. £;*rrfcBCMy,(j)n,t«l»r«lN Y 
Ampet*. In»l. Corp. .... t»nb,i»k, N Y 

CiMrironlr* , Cmu Mcm, Cl 

Tnrniirih CrnhirY Coll 

»nnit Co . S>M* Cl»r.. Cl 

rtn.,! Elect. Inc. ..... rraminplum. M.., 

Amciroinc , . M<ninUinVlc». Cl 

l^roc. Pine Mire Co lipruce Pine, N c 

Omei-Specir* Ine Delrolt, 111 

Compg'rr tHoile Corp . . L.«n, K j 

Elecirold Co Coloo, N J 

Boole Alrcreli Nut Corp Peeeilene.Cel 

Wrel Prre. Meier Co line , 
l)e Jur Meter Die .... BrcxAlyn, N V, 
Deiro Pjdlo Die . ol M Corp. . . . ICikonve. Ind . 

Tliermoneiire Inc CeJvete Perk, Cel. 

Trenck Compene ..... . , Mounliln Vle», Cel 
Kenlln Melel Prodiirie Corp . . Akron.Oklo 

Aneelrohn, Prrr. Inr No. HultYeoml, Cel 

SUlfonlk Inc. . .’ SunnyeelrlCI. 

McCreet-EilllDnCD Menrheilrr, Nil 

Power Deein Peclllr Inr. ..... Pelo Alto, Cel 
Clerllr Corp lieniltonilurlor Die. . Palo Alto. Cel 
Slentlire Corp, Ikinneeelr.CI 

▼ . ee .e 



Hollistnn, Mats, 
Dea Platnee, IR 
Plainvillc, Mass 
.Mf Xiaco.N Ym 
. Malvern.' Pa 
Wilmington, Del. 

. . MJi»aukee,Wia 



14500 

16519 



00019*44 

Revised: May, 1470 



Ty»Car M/g.C'o. ,In,‘. , . . 

TRW Elrrt.Comp.Div. . 

Chomerira 

Curtia Inttrumvnt.lnr, . . . 

Viihay Instrumrnta lnr.> . 

E.I. Dulhinl and Co,, tnc, 

rhiUnt Mrg.Co. . 

The BendU Corp , Navigation A 

Control Div Teterboro, N J. 

Thomas A Edison Indusrriea, 

Div.ot McCrawEdiscn ..... West Orange, N J. 
ConcDa. . Baldwin Park. Csl, 
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CODI LIST or MANUFACTURKS (Continued) 



499S6 
L , &3090 

I 62 «U 

r 54JM 
, 6W26 

^ &5»93 

M93I 



tnCEkclrofiK* y. 

Etrcira Mrir. Co y ...... ImkpvnitfnrttlUmiu 

OnerAt AironkB Corp. PhLMtlphk.PA. 

Etrcutw, it)f t«m Ulxni C»f, H V. 

r»fmr rWArlftp Crt. ,Th» ... Ntw DrliiAn, Conn. 
Fimifffl JPtUtNrpkA) Curp. . . OikAjto, lU. 
Ont-al Rrtd Co y«turn*n» V J, 

T#*FrAftCnrp. . .InditMpolji, tnj. 

Drtmh rUdio ElrrtfmiicA Ud. . DC. 

C. E. Ump Duklon» NrU Parh.CJrvtUnd. OMo 

Central Radio Co. Watt Cwirorit.Ma»A. . 

M^mcor l«.»Coitip Div .Ifwnlinctondnd. ' 

Chei Rrpro(Ktctr Cnrp . » . Hfk RncKtlk. K Y. 
Grobtrl Ell* Co.of AfflrrirA,Tnr. CirUUdt, ft.J. 



Compaf , HolhUfr Co IlnlllAkr* Cal. 

Hamillfxi Watrh Co. LAnraatrr* 

Hrw|vit*Par|urd Co. Pa|o AJIo. Ckl. 

Hrjfnuft Mff.Co . K«Mtworih» N, J. 

(nairumrnt dp#(Utik» Co. » 

jof . ‘ . . . . . .Link ran*. N.J 

C. E. Rf crhrlnc IMbr Drpf CSrnaborp. Kp. 

■ Lfctrohm kf. ► , . CMrajto. III. 

SUnoyrk Coil Produrla. i 

Ltd Ha»li#»i;Rjr)r> Ontario,' Canada 

Cunnlncham, W.H. ft HdU ‘ 

Ltd Toronto. Ontario, Canaaa 

P. R. Mallory ft Co. .Ine Mtanapolta, |nd. 

’ Mrrhamril Indwairira Prod.Co. .. AAron. OMo 
Mimanirr Prrrialon ttatrincu.kr. . krfn#. N'.K, 
Ron^yntU kr. ^ .Minmrtpolia. Winn, 

Mutrr Co. V ‘ Chkafto, 111. 

C. A. Norirrn Co ,i. Enflrwood, Colo. 

ChmilrMrp. Co Bioftia, III. ' 

Prnn Enr.ftHrp.Carp. . . . , , .Doylratoon, Pa. 

Polaroid Corp. . . Cambrltfpo, Man. 

ProflaloA Tftrrmomrter ft 

Inal. Co SoglkamptoA, Pa 

Mkrownaft Po»#r Tube Div. . .Waltkam. Maa». 
Prwan Controlkr Civ . . . . , . .Watimlnairr, Md. 

HPCo , Med- Ckr. thr Waltham, Maaa. 

Shalkroaa Mfa. Co Avlma, R C. 

Simptoft Elrrtnr Co Chlrtfo, Hi. 

&moton#Cbrp Elmarord. N. V. 

Rayiliron Co Cor^mfrelal Apparatwa 

ft Syatrm Dlv. I ISo. Korwalk, Cnnn- 

dpauldlnc Flb/r Co , Inr. .... Tonawanda. N. V. 
/FbrBimr Elfctrk Co, .... Rurth Adama, Maaa. 



fiyprrlor Ekrt.Co . . . Dnatol, Cow*. 

TtlMCorp. , Tulra. OfcU. 

Tkomaa ft Dftti Co. ....... . EHiabrtft, N. J. 

Trtpktt Ekririral Inal. Co. .... Dtuinon, OMo 

VrtMin^itrKandSlRiul Dlv. ol 
Wrahnfhoufr Air Drahr Co. . .. PiitBborKh; Pa. 
Unlvrraal Etrrtric Co. ...... . Owoiao, Mkh. 

Ward*truAard Etccirk Co . . Ml. Vrfnoo, N t, 
Wcftkro Etntrir Co. , Ine. . New York. N. Y. 
Wriion fnal. Inr Wrilan*Nr«ark. Rr«irk, N.d. 

Wiiirk MIp. Co Chktfo, «L 

Minnrtota Mminp ft Mfft. CO- 

Rrvrrr Minrom D*v. . M. Paul. M»v>. 

Alien Mfp Co. . , .Karttord, Coniv. 

Allied CcTnIrnI . . Krw York, N. Y; 

MlmeUt Scre» PrndurtCo. , Inr. 

. Garden Clly, N.Y. 

Amplex, Div. oC Chryaler Curp .Deiroll. Mich. 
Allanik India Rubber Worha, Inc. . . Chlca|o, III. 



M. Paul. Minn. 
Karttord, Conn. 
Ke* York, N.Y; 



Ampertir Co. , Inr tn«<NiClty, N. J. 

ADC Prodocta Inc . .Mlnneapotla, Mmn, 

Betdrn Mf*. Co Chtcapo. Ill 

Dird Elerirk Corpi . OrveUnd, Ohio 

Birnbacb Radio Cn \ Mew York. N Y. 

Dlitry Elvrlrir Co. ,Tnc. ........ Erie, Pa. 

Poaion Gear Worka Div. ot 

Murray Co. o( Trua Quincry, Maaa. 

Radio. Inc . WillauRhby. Ohio 

Cambridge TT.armlonick Corp. Cambrldte, Ma»a. 
Camloc raitrMr Corp. . • . . . . Paramua. K.d. 
Cardacll Condenarr Corp- 

. . .Llndnivnurat, L.I . M Y. 

^aamann Mfp. Div. o( 

McCraxioEdiaonCo. . . \ , A. Louia, Mo. 

Chkapo Condenaer Corp . Chlcipis 111. 

CaliL Sprinp Co.,lnc. , . . . . Pico^Rivrra, Cal 

CTSCorp Elkhart, tnd. 

ITT CannoA Electric Inc. ... Loa Ancelea.Cal 
Cinema. Div. Aero«oaCorp, .... Durbajik.;Cil. 



*■^7 Manure rurrr Addreea 

TUI? C. P. Clare ft Co . , , , Chkafti). lit 

TIW CrniralabDiv of 

I Globe Cnhin Inr Mikaukre, W|a. 

TIM6 Commercial PUilira Co. . . . , . Chlcaio, ||| 

TI700 Corniah Wire Co. , The New York, N Y. 

71707 Colo Coll Co, , Inr Pri>v|denre, R. I 

71714 ChlriKO MinUtufr LampWcrka ■ . Chicaco, 1)1 
717I& Cinch Mk Cl) , 

INmard It Jnnea Div. Chlca«to. Ill 

7I9M Dow Cbrnin*t Corp Midland, Mirh ; 

72134 Eieciro Motive Mt|t. Co. , Ine. 

WiUimantk, Conn 

72ftl» DialMiht Corp nrooklyo. N Y. 

7247A Irvtuna General Corp. . 

Elertronica Div. . . ........ Keaaby. N.l 

72499 General InalrumrnI Corp. , 

CapDlvIiluo Newark. N ?. 

7274ft Drake Mtic. Co. .. Harwimd Krinhla, Hr 

T2B2ft Hu|th K. Eby Inr , , Philadelphia.. P* 

72028 Qideman Civ. . Chkafto, 111 

72942 Elaalk S«ip Nol Corp ...... . . Union. K J, 

729M Robert M. Hadley C«. ..... Liw Anarlea. Cal. 

72882 Erie Tec hno|f>cifal Pr«vducta, Inc, , . .Erie. Pa 

72041 Hanaeo Mfft . Co , Inr Prinrclon, Ind. 

7207C H.M Harper Co ^ . .Chlraeo. 1)1. 

72128 Heiipot Div. or P^rkman Inal, , Inr. 

ruHerlim, Ctl 

7229a Kuahea Prndocla Diviaion of 

Hufthea Aircraft Co . Newport Pearh, Cal 
7244ft Amperrv Elm. Co . IHrkavDir, L. I. . N V. 
72ft04 Rradley Sfm*rondurt<«r Corp 

. . .New Kaven. Conn. 



. . Cinrinnaii, Ohio 
. . . . . Elvna, Ohio 
. '. . . .Gwhen, tnd. 

. . .Drurvkivn. N Y. 

. . . San2i>*e. Cal. 

. . Ridtrelleld. N.J. 

. . . , Neptune, N.J. 
Winrheatrf, Main 
Chirano, III. 



72ftft9 .Carhnp Eteririr, tnr. . . . ilarttord. Conn. 

72584 Orrle f Mf*. Co. ....... . .Trenloo, N J. 

72482 Georye K. Car/rtl Co. , \ ■ 

Div. MSL tndunlrira. Inc,. . Philadelphia, Pa. 
71724 Pederal Srrew Producta, Inc, . , , .Cbirafto, til, 
7J74J Flacker ^clal Mf«. Co, .... Cinrinnaii, Ohio 

71793 General Induatriei Co. , The . . . , . Elvna. Ohio 
7JI44 Coahen Aampin* ft Tool Co .... .G>*hen. tnd, 

71199 JFO Eterlrunira Corp DrixAIvn. N Y. 

72904 2rrmin«a Radio Mtp. Corp .... San2i>*e. Cal. 

729ft? CriMve- Pin Corp . . Ridcrlield, N.J. 

74276 BipnaUle Inr Neptune, N.J. 

T44ftft J. H Wiiina, and Bona > . . , Winrheakr. Main 

74141 todwalriat Condenaer Corp ChiraRO, III. 

T4I8B R r, Prudorta Divialoo of 

Amphenol t^Dorit Etectronk Corpv 

' > Danbury, Coivi. 

74970 E. f. JohnaonCo Waaero, Minn. 

75042 tnternaliiMvil RraiiUnre Co. . PhllaJrlphia, Pa. 

74262 Kryatone Carbon Co , Inr Si. Marya, Pa 

7M76 JfSKnkhU, Inf . , . .Bandwlch, III. 

74382 Kulka Etrririe Corp Ml. Verium, N Y. 

75818 Lena Etecirin Mt|t. Co. Chkapo. 111. 

7591ft Limeruae, Inr Pra Ptainca, 111. 

76004 Lord Mt|t. Co Erie, Pa 

74210 C.W. Maraedel &n FranrUeo, C^l. 

70422 General Inal rumen! Corp. , 

Miramold Divlaion New|rk, N J. 

76487 Jamea Millen Mip. Co. , Inc . . Malden. Maaa. 

78493 J.W. Miller Co Lo« Aiwrlea, Cal. 

74520 Cinrh'Monadmwk, Div orUmledCarr 



Faitener Corp San Leandro, Cal 

74545 Mjrller Elrrlrir Co ClaveUnd. Ohio 

76702 Kaiional Union Newark, N.i. 

76854 Oak Minufartunnft Co Cryalal Uke, III. 

7T048 The Dendia Corp , 

ElertrodynamlraDiv. . . . N. MywwkJ, Cal. 

7707ft Parl/if Metila Co San Franrlaco, Cal. 

77211 Phaoatran tnatrumeni and 

Eterironic Co Bo Paaadena, Cal. 

77142 Philadelphia Aerl anJ 

Wire Corp. .Philadelphia, Pa. 

77342 Amrriran Marhine ft Foundry Co .'r 

Potter ft ItrumlieldDiv., .. , Princeion. Ind. 
77630 TRW Elerlronk CompiHienIa Div. Camden, N.jr. 
77628 General tnatrumeni Corp , 

I Reflirier OlvlatoA Rronkiyii, H. V. 

1T7H Reaiabnre Produrla Co. ... Karriaburc, 
77949 Rubberrralt Corp. ol Calll. . . . Torrance, Cal. 
7III9 Stiakrpruiir Dtvlaii)*) ol 

tllinnia Tool Worka ........... ,Eifli», 111. 

7927T Biyma . So. Drainirre, Maas 

74262 Biftnak Indicator Corp New York, N. Y. 

78290 Aruthera'tXmn tnr Pitman, K.d. 



........ Eifln, m. 

. So. Drainlfre, Maas 
.... New York, N. Y. 

Pitman, K.d. 



Manufatlurer AiMrrk*- 

I 

7845? thompaon>Drrmer ft Co ..... Chiruyo. Hi 
78471 Tilley Mftt. C'V . . . . , . . Sin Franrinro, Cat 

7M88 Btarkpole Carbon Co. St Maryt, Pa 

78492 Mandard Thomaon Corp, Waltham, Maaa 

71552 Tlnnerman Prndurta, Ine, . . . i Cleveland. Ohv. 
7B190 Tranarormer EoKinerra Ban Gabriel, Cal 

78947 trlnlte Co , Nrwlonvitle, Ma*a 

79136 Watdra Kohinnor fnr. . . Lonit Ularvl City, N Y 

. 7CI42 Vreder Root, Inr Hanford. Conn 

79251 Wrnro Mfk Co. . Chiraito, III 

79727 Cnntinental'Wirt Elrclronlra Curp. 

^ . Philadelphia, Pa. 

79962 Elerirk Mfit- Corp, . . , . . New Rivhflle, N Y. 
40021 Mepro Divltlon ol Beaaiona CMk k Co. 

. Mstriatown, N.J. 

10023 PreitnIeCnrp Toledo, Ohio 

10)20 Bchniker Alloy Producia Co. , . Elliubeth, N i. 
80121 Electronic Induatriea AiaociiliDn. 

Sanrtard tube or aeml>cnndurior device, 
any manufariurer, 

80207 Inimax tkvitrh. Die Maxnn Elertrunlca 

. Corp wallinaford. Conn. 

80272 United Tranafurmer Corp > . New York, N Y. 

10248 Oxford Elerfrk Corp Chirtfto, III 

10294 ILfurna Inr Rlveraide, Cal. 

I04II Arrothv. *>t Robe rtahaw Coni rola Co. 

. Columbua, Ohio 

80486 All Star Produrta Inc. Defiance, Ohio 

80509 Avery Label Co. Monrovia. Cal. 

80582 Uammarlund Co. , Inc Mara Kill, N.C, 

10440 Srevena, Arnold, Co .Inr, .... Doalun, Maaa. 

10112 DimroCrayCo Dayton, Ohio 

81030 Inierfutional Inii. Inr . , . . Orange. Conn 

11072 Crayhill Co. .... . , l4t|range. 111 

81094 Triad Tranaformer Curp Venire, Cal 

61312 Winchriier Elec. Div. LMlon Ind , Inr. 

. Oakville. Conn. 

I|249 Military Specification 

61483 Internationa) Rertilirr Corp . El Beirundv.' Ckl. 
PlSlk Airpaa Elecironira, Inr. . Cambridyr, Maryland 
81840 Darry Contrnta, IHv. Darry Wrlyhr Corp. 

- » Wairriuwn. Maaa. 

82042 Carter Prerlalon Elrrtrlr Co Suvkir, III. 

82047 Bperll Faraday Inr. , Coppi-r Hewitt ' 

Elerirk Div . lh»boken. N 2. 

62116 Elerirk RemiUtor Corp .... Norwalk, Conn 
82143 Jt'ffera Elerlriwiira Dlviaionof 

Carhm Co Du Doia, Pa 

12170 Fa irrhild Camera ft Inat. Corp , 

f^reft Defenae Byatema DiV. .Paramua. H I. 
82209 Maicurle InduMriea, Inr , .Greenwich, Cenn 
12219 Sylvania Eteclrir Prod , Inr. ] 

’ Elerlronk T)»be Diviklon ... Emporium, Pa 
822T6 AalronCurp Ea»l Newark. Harrioon, N I. 
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•2349 Swilrhrraft, Inr . . Chirac. ||) 

82647 Mrtala ft Controls Inr. , 

, ^ncer ProJucta j . . Allleboro, Mata. 

82748 Phiilipa>-Advap(e Control Co .2oi/ell HI 

82846 Rraearrh ProOurla Curp Maduon. Wie. 

12177 RoltonMlic. Co., hr Wivodaiork. N, V. 

12193 Vrrior ElertrufiA Co. . , . , , . , Gtrndate. Cal. 
82056 Carr Failencr Co. ...... . Cambrldee, Maaa. 

83088 New Hampahire Datl 

Deannp, hr, PelerboriMfiN N.H. 

1212ft General tnatrument Corp. . 

Caparitor Div Darlinftion, S C. 

83141 ITT Wire and Cable Div L*>a Anfielea, Cal 

82116 ViftoryEur Corp f^irinylieW, N.J 

82299 Drndia Curp. , Red tUnk Dtv., . Red Dank, N.J 

8321ft llwbbcll Corp Mundelein, HI 

93324 Roaan Inr New purl IWach. Cal 

•3230 Smith, Hermann., Inr, .... Brooklyn, N.Y. 

82332 TrrhLab* PaJieadea Park, N.J. 

•3214 Central Brrew Co. Chtraso, III 

12301 Canil Wire and Cable Co. , Div. of 

Amerare Corp. Drookfirld, Maas: 

•25*4 Durrouftha Corp. , Ele«1rimk 

Tube Div. . PUin/iefd, N.J. 

83740 Cniun Carbide Corp. , Consumer 

.... . Frod- Div New York, N Y. 

82777 Model Enf andMfa.,lnr. . . . Hunllr^oo, Ind 

•2821 Loyd Brruyjta Cu Featua, Mo 

82*42 Aeronaultral Inr, ft Radi>aC». ... Lodi, N.J. 
84171 Afro Eleriruol' , hr. ..... .Great Nerk, N.Y. 
842*6 A J, Cleaencr Co. , hv. . . San Franrlaco, Ckl. 
•4411 TRW Capacitor Div, Oirallaia, Neb 
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cool IIST OF MANUFACTUim (C«ntlniii4) 



Cod* 

No. 



H&iMfutwtr 



AddrtM 



CoOo 

No 



KtAuUctujrtr 



Atldrtio 



Cud* 

No. 



Wjumflicturrr 



Addftio 



14170 B«rk*t TvtUJi» tnc .Bloomlnrtoo^ M. 

I&404 Doootoft IColdlof Coapuif >>•».. BoootoOf N. i. 

IM11 A. 8. Bofd Co. dNik F>u»c$oco, Ckl. 

IM14 R. M. Droromonlo A Co^ » . . Son rruclito^ Ckl. 

M060 Koilod NofdOp Inc. Kaadta, Conn. 

Um Bfonltio Robbtr Co CM<»<Op HI. 

$%XU pUAir 8*or|flf Cb. »>.».. Loo AiyoUo. Odlt, 
lilt 1 ClLRoo Prtclolon ^oducU Co. » tno 

...» CUfto*) HtKhUp Pi. 

M&TO Prtc^alfW Rubbir Prodocti Cor^. Di^toiip OtiLo 
MOM RaOIo Corp. of AAtrkip IkctreiU Comp. 

ft DcvKti Dlvtiloo * l4irrl»oiip N. J. 

MMI ArialrotB Kff. Co. ..».»»»•. Clondili, ^1. 

I70J4 Mifco todvfirko Awh«lmp Cal. 

•7316 PMico CorpoimtUw (Lmadalo DlvliUw) 

f .».»»»».» » Unartaltp Pa. 
•7479 Wtftkra nbroua Gtaoa P/odueta Co. 

0ftA PriActacOp Cat. 
•7664 Via WiUri ft Rofira too. » . 5 ia PraacitcOp Cal. 
67130 Tovir KTk. Cerp. ........ ProvWatKap R, L 

16140 Cuil*r«Kamm*r. lac. Llocota. HI. 

16330 GooU'Natlonal BatUriMp Inc. . . B. Paul. Wlui. 

16616 Goaf rat WlUlp tnc. ButBlOp K.Y. 

mu Cra^ Ii*cir{e Co. OaAlawlp Cat. 

I64TJ G. B. DialrlDwUf^ Corp RchtntcUdjrp N. Y. 

II4T6 Binrtlp Co. ^Dttjroil. WcK. 

11666 UiUUd TruutoPRMr Co. Chicafo. Dl. 

•0030 Unltad Aoo KacfttAorp Corp. . . , B*vf rlr* Haia. 
lOITt U.8. Robbtr Co.. Conaumar M. ft 

PUatlca Prod. Dl* PmmIc^ N.i. 

10346 BtUtrlUa fl^lamy Tool Mir p Inc. 

MIcvltUp UL 

’10763 UalM Carr KakMr Cnrp. . . . . . CMcafOp lU. 
•0670 Btartaf BiclA*«rti« Co. . » . Bm rriMloco. OiL 
11146 ITT ClMOO 81*a. bic. p •atom Dpr. 

OattM. Mali.' 

•1X60 Connor Sprint HIt> Co. ... Ian PraiiclacOp Cat. 
•1349 MUkr Dial ft Kaatptalo Co. . . . Bt MonlOp Cat. 

•HU Radio KaUrUio Co. CMcBtOp At. 

•1906 AufU Inc. ......... p ..... Am*b)fO» Mail. 

•1697 Dalo Btoctroaicop Inc. ».»».» Oolttabuo. N«br. 

•1669 BlcoCorp. WUlov Grove. Pa. 

•1679 BplpAooo Uc Nev Yorkp N.Y. 

•1797 OrcAir UTf. Co. . lac. .... .WiiaficM. Maia. 
•1137 X P Dtvtlo^cat Co. . . . Rodoood City. Cal. 
•1666 Malco Mfr » ln< CMcafo. HI. 



•1136 KomyocU Inc. p Micro 9mUth Dtvialoo 

k ............. . Preeporip At. 

•INI Hahm-Brwa. Sprlr< Co. ...... OaMand. Cal. 

•tllO Tn*CoAnactor Corp. ....... Pctbui|r» Man. 

ni67 Bittatopikaco.. tne Rochcitar. N.Y. 

neOT TfAMtlU limbkd Wiro Co. p Inc. 

Tarritown. K. Y. 

•3703 IMC MariMka Corp. . . .Wfotbwry. L.t.p N.Y. 

•36U RudaonUmpCo. Koarncr. N.9. 

•3333 •pivaala Bltclrk Prod. Inr. p 

B*mlc*'o*»r4or Dl». Woftarn, Maaa. 

•336» RotaMnoft Myoralnc. ». .Palhaadcn Parftp N.9. 
•3410 BUmco Coidrola. Dl«. of laata 

Wir* Corp. ManaAcM. Oaio 

•3632 Waltrn Mlf. Co Oliver Clip. Cal. 

•3t36 O.V. CoMrola Lklncvkn. N.9. 

•4137 General CaOU Corp. BapooM. N.J. 

•4144 Raytheon C o. p Comp. Dlv. » 

tnd. Comp. Optrailona 4^1ncyp Mata, 

•4141 SckailAc Blactrootcn 

ProdoctOp tne.» tovtlandp Colo. 

•4164 Wiener Elect. Corp.. 

Tant^Bol Die Ntwarkp N. J. 

•4UT Certiaa.Wrtiht Corp. p 

Electronlce Die. ..... .Baal PnltiraoOp N. J. 

•4333 Bwtli Oieakr Corp. ..»•.»»». CheaUrp Pa. 
•4330 Wire CloUi Producta. Inc. .... , .BeUwood. At. 

•4376 Aitomaik Meui Produtta Co; . BrooUynp N.Y. 
•4663 Wcrceaiar Preaaed Aluminum Corp. 

J ... k ... k Worceiter, Mate. 

•46M MifntcraR Blectrie Co CkkifOp Ul. 

•6033 Ceorfo A. PMtbrkk Reiearchern. Inc. 

• BoilORp Maaa. 

•6146 Alto Elect, MIp. Co, *».»»• Lavrence» Maae. 
•9936 AUleo Producta Corp. * » » . » . DlanUp Fla. 
•6336 Centtnental Connector Corp. . . Woodildop N.Y. 
•6363 Leecraft Mr Co. p lac. , . . .Loaf tal^p N.Y. 
16316 NaUoiml Coll Co. ......... . .BNerManp Wyo. 

•6276 VUramoo. luc. ......... .Brldteporip Conn, 

16341 Gordoo Corp : . Blo^AcIdp N.9. 

•U64 UfUode Mfr Co. ..... Rotllj« Meadovip Ul. 

M9966 Arnold Intlnec rkf Co. . ...... .MarenfOp At. 

•6711 Dace BUctrk Co. . Inc: , . , . . rranMln. Ind. 

•9tM meoMM Mff. Co. Wayrtep Al. 

HII7 Weektiaer Co ..... Ckkafo. At. 

•6067 Hkrovaee Aaaoc. pWeet. Inr. . BmayealOp Cal. 



16069 Hl^Die. of A*roeo» Corp. .... .Okan. N.Y. 

N366 TOordacnon^Melaaner Inc. ... Ml Carmttp 111. 

463N i Solar Mfy. Co. Loa An|iUa. Cal. 

663N MlrruavltcN. Die. of 

Minn. *^Koney«eU Freeporlp 111. 

66370 Carlton Screw Co. Cldcafo, 111. 

66341 Mlcrowr»e Aiaoclatea. Inc. .BurUnflon, Maaa. 

96601 Bkrel Tranaformer Co iMUnd. Cat. 

N60I XctUkp Inc Orchard Park» N.Y. 

16733 Nn Farnando Elec. MI|. Co. San Fernando, Cat. 

I6UI Tkomeoftlnd. be Loot bland. N.Y. 

17464 Induatrlal RetaliUnt Rinc CO. • . Irvlnttonp N.3. 
•7636 Automalle ft Prccblon Mlf. . . Bntlewoodp K, J. 

IT9T6 Reoo Reilator Corp YonkarepN.Y. 

I7f 13 Litton Syatem Inc. p Adbr*Weclrea 

Commun. Ole New Rochtllep N.Y. 

III4I R-Tronicip Inc Jamatcap N.Y. 

•1196 Rubber Teck, be .Cardenap Cal. 

11320 K»wku>PackardCo.p 

Medical Bite. Dte Paaadenap Cal. 

•1371 Hirrodolp be Bo. Paaadenap Cal. 

16311 Sckleciro Corp. ........ Mamaroneth. N.Y. 

•6376 Zero MIt> Co. ........... .birtaankp Cal. 

16410 Fk be .CleeelandpOhio 

16731 General Mllla be, p Electronka Die. 

Mlnneapolln, Minn. ' 

16734 Pacco Dielalon of !fe«Utt»Packard Co. 

I ... . Palo Aliop Cal. 

•1131 NoflMAtlaEleftronlci.br, . Glen Covtp N. Y. 
91671 Inlernalionit Blectronk Affirarch Corp. 

.Buroankp Cal. 

••109 Columbia Technleel Corp. .. .'New York. N.Y. 

66911 Varlan AaiocUba. ......... Palo Alto. Cel. 

•6971 Atire Corp. Winchealer. Maie. 

•9919 Miri)«lllnd.p Capacitor Dte. » Monroe bp Cal. 

•6707 Control SnltcKDletalonp ControlaCu. 

of America El Bryumipp Cat. 

•flOO Deteean Etecirooka Corp. But Aerori» N. V. 

•••41 Wilec Corporation ....... tndianapoUop In d 

•••21 Branaon Corp Wkippanyp N^^^^ 

' IH34 Rembrandip be. ........... Doatoop 

•••43 Hoffman Eketronim Corp. » 

Semiconductor Divlilon ..... It Montep Cam^P^ 

•••61 Ttchnolofy«tnatrument Cor^. 

of California Newbury, Park, Cal. 
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000 MM Rubber Bni> ft Dei'tlopmenl ». .Hayward. Cat. OOQYY B.K. Smith Co. .LoeAnftbe, Ca|. 

OOONN A **N** D MIg. CO. tikaJoee.Cat. 
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^MANUAL BACKDATING CHANGES 

i ' , ' 

MODEL 4 IOC 

' ELECTRONIC VOLTMETER 

Manual Serial Prefixed. 0982A > 

•hp- Part No.|004 iO-90007 



This manual I backdating sheet makes this manual applicable to earlier instruments^ 
Instrument-component values that differ from those in the manual, yet arc not listed in 
I the backdating sheet, should be replaced using the part number given in the manual. 



tnstruinent Serial Prellx 






Make Manual Changes 




InstrurnentSeilal Prefix 



Make Manual Changes 



CHANGE I 

Under Table of Replaceable Parts : 

Delete: A1R7; Resistor, fixed, li kD; -hp- Part No. 
0687-1531. 

Add: A1R7; Resistor, fixed, 22kD; -hp- Part No. 
07584)020. 

Delete: A2R2; Resistor, fixed, i0.5f2;-hp- Part No. 
0727-0955. 

Add: A2R2; Resistor, fixed. 6MD; -hp- Part No. 
0727-0460. 

Delete; A2RI0; Resistor, fixed. 6 MD; -hp- Part No. 
0730O.*76. 

Add: A2Ri0; Resistor, fixed, 10.8D;-hp- Part No. 
07284)00:. 

Figure 5-13, RANGE and FUNCTION Switching (Pictor- 
ial): 

, Change A I R7 from IS kD to 22 kD. , 

ChangeA2R2from‘l0.5nto6Mfi. 

Change A2R 10 from 6 MD to 10.8 n. 

CHANCE 2 

Under Table of Replaceable Parts: 

Delete: A3R3; Resistor, fixed, 100 fl; 4ip- Part No. 
^ ; 410C-26D. 



550- and below 

1 


9 thru 15 


’ 807- and below 


’ 10 thru 15 




1 1 thru 15 


1 982-12403 ahd'bclow 


12 thru 15 


i)982A 14403 and below ■ 


' 13 thru 15 


0982A'1 5003 and below 


14,15 


0982Al545j'anu»>eliiw 

) . 1 . 


15 



Add: A3R4; Resistor, fixed, 94 D; 4ip- Part No. 
07274)470. 

Add: A3R6; Resistor, fixed 6f); -hp- Part No. 
410C-26C. 

Figure 5-10, Amplifier Schematic: t 

Change: 



PIN 7 N 


p— — »A4VZ 1 


r— -J 


U 3 R 6 




*6A 


1 TO „ 


, P/0 AMPL. ASSV, 


A3CI 


A3 




; A3R4 


( i 


94A 


L 1 




■ 





CHANGE 3 

I 

Under Table of Replaceable Parts: 

Delete: S3; Switch, pushbutton w/pilot light; -hp- 
Part No. 3)014)100. 

E^lete: DSl; Light, indicator, AIC neon; -hp- Part 
No. 14504)106. , 

Delete: R5; Resistor, fixed, 68 k«; -hp- Part No. 
0687-6331. ' 



1 



I 
























Add: S3; Switch, pushbutton; dip- Part No. 
3I3(W)054. 

Add: DSI; Light, indicator, NE-2H neon; dip- Part 
No. 14S(WX)48. 

Add: Bushing, panel ;4ip- Part No. 50200883. 

Add: Actuator, AC switch; 4ip- Part No. 50400918. 
Add: Bracket: AC switch; -hp- Part No.4I0C-l2C. 
Add: R5; Resistor, fixed, 33 kI2 -hp- Part No, 
0687-3331, 



CHANGE 6 

Linder Table of Replaceable Parts: 

' Delete: A3R20; Resistor, fixed, I kH; -hp- Part No, 
0687-1021. 

Add: A3R20; Resistor, fixed, lOkfl; -hp- Part No. 
0686-1035, , 

Figure 5-10, Amplifier Schematic: 

Change A3R20 from I kfl to 10 kf2. 



Later Models 4I0C (Serial Prefix 344 and 
above) use the -hp- Part No, 3101-0100, 
pushbutton switch w/pilot light for in- 
creased reliability. It is recommended that 
this improved switch-pilot light assembly be 
, used for replacement, in case of failure of ' 
the older type switch. Refer to -hp- Service 
Note P'3101'0100 for modification instruc- 
, tions. 

J : I 

V CHANGE 4 

Under Table of Replaceable Parts: 

Delete; CR7;Diodc, Breakdown Junction, 9V |,5 W; 
, -hp-Part No. 1902-0327. 

Add; A7CR7, Diode, Breakdown Junction, 9V, 
, 0,4 W;-hp- Part No. 1902-0037, 

Figure 5-8, Power Supply jehematic: 

Change CR7 to A7CR7. This designates that this 
diode is part of the Power Supply Assembly, A7, 



, Later Models 4 IOC (Serial Prefix 433 and 
above) use the 1,5 watt breakdown diode 
(-hp-'Part No. 1902-0327) for increased 
reliability. It is recommended that earlier 
models be modified accordingly, in case of 
failure of the 0.4 watt diode. 



Later Models 4 IOC (Serial Prefix 433 and 
above) use a I kD resistor for A3R20 to 
increase the meter zero adjustment 
(A3R2I). It is recommended that earlier 
models be modified accordingly. In cose of 
zero adjustment problem. Reicr to -hp- Ser- 
vice Note 4I0C-I for modification inslruc- 
' , tions. , ' j 

CHANCE 7 

Section VI, Table of Replaceable Parts; , 

Delete: C2;^ Capacitor; fxd, 0.1 ;rF -hp- Part No. 
0170-C022. 

Add: C2; Capacitor: fxd, 0.1 pF -hp- Part No. 
0160-0001. 

Add; R6; Resistor: fxd, ‘2S4kn 4ip- Part No. 
0727-0231, 

Add: R7, Resistor, fxd, 15 kJl -hp- Part No. 

0727-0168. , 

Add: R8; Resistor; variable, 10 kD -hp- Part No.) 
2100-1567. 

Add: R9; Resistor; fxd, 25.5 kn -hp-.Part No. 

' 0727-0180. ■ , 

Figures 3- L 3-2, 3-3, 3-t, 3-7, 3-8: 

Delete: 

I , M _ i . 

ZEF?b ADJ , t 1 



CHANGES 

Under Table of Replaceable Parts: 

Delete: Ql; Transistor, PNP Germanium; -hp- Part 
No, 1850;0098. 

Add: Ql ; Transistor, PNP Germanium; -hp- Part No. 
185(K)094. 



Figures 4 *3, 4-4 , 4-5 , 4-6 : 
Delete; 



Later Models 4 IOC (Serial Prefix 433 and 
above) use the -hp- Part No. 18504)098 for 
increased reliability. It is recommended that 
earlier models be modified accordingly, in 
case of failure of the earlier type transistor., 
Refer to -hp- Service Note 4 IOC-3 for 
modification instructions. 









Figure S-n» Amplifier Schematic; 
Delete; , 




Page 5*1, Paragraph 5-1 la: 

Short Model 410C DCV probe to COM lead; 
pointer ishould read zero. If not, refer to 
Paragraph 5-33 for adjustment procedure. 

Page 5-8, Paragraph 5-34c: 

Adjust A3R2 1 for zero meter deflection. 

Page 5-8, Paragraph 5-34c: 

Switch to -DCV. If any deflection is observed, 
adjust A3R2I to return meter pointer halfway 
back to zero. Check zero Ktiing on all ranges for 
iboth +DCV and -DCV. 'Zero offset shall ’nut 
exceed I % in any case. 

NOTE 

Later Models 4 IOC (Serial Prefix 550 and 
above) use the ZERO ADJUST on the rear 
I panel for increased accuracy for DC ZERO 
ADJUSTMENT, It is recommertdcd that 
earlier models be modified accordingly. 

Refer to -hp- Service Note 4 IOC-6 for 
modification instructions. 

CHANGE 8 

Section VI, Table of Rtplaceable Parts: 

' Delete; A3CI1; Capacitor; fxd, lOOpF, 25 vdew-hp^ 
Pirt No. 01800094. 

Add: A3C11; Capacitor: fxd, 100 tJF, SOvdew -hp- 
Part No. 0180-1819. 

i “note ■ 

later Models 410C (Serial No’s. 55005301 
wd above use a 50 vdew capacitor (-hp- Part 
No. 0180-1819) to ensure that the voltage 
rating of the capacitor is not exceeded. It is 
Recommended that earlier models be modi- 
iled aaordingly in case of failure of the 
25 vdew capacitor. 

CHANGE 9 

Sectir n VI, Table of Replaceable Parts; 

De :ete; A3C1 -hp- Part No. 0160-264 1 . , 

A3C2-hp-PartNo.OI60-31l6. , ^ 



Add: A3CI -hp- Part No. 0170-0030. 

A3C2 -hp- Part No. 01700077, 

i CHANGE iO 

Figure 5-9, Power Supply Sch ematic : 

Add A7R7, 1 100 D between anode of A7CR7 and 
base of Ql, 

( r.a.lge value of A7R8 to 1 200 fL 

, I 

Section VI, Table of Replaceable Parts: 

Add A7R7 R; fxd met flm 1 100 G ± 5% I/2W -hp- 
Part No. 0758-0069, 

Change A7R8 to 1200 fi -hp Part No. 0758-0070. 
CHANGE 1 1 

Section VI, Table of Replaceable Parts: 

Change Flto-hpParl No. 2! 10-0018. 

Change J3 to -hp Part No. 1251-0148. 

Change SI to -hp Part No. 3101-0100. 

Change S2 to -hp Part No. 3 101-0033. 

Change Wl to -hp Part No, 8 1204X)78. 

■ * , , ■ . 

The following -hp Part No’s, concern color con- 
version and apply to earlier “blue” colored 
Instruments. Part No’s, for "brown” instru- 
ments are listed in Table 6-1, > I' ! 

j Panel:.Front 410C-2A i 

Panel; Rear 410C-2C 

'Cover; Side 50000703 

I Cover; Bottom 50600714 

I Trim: Meter 502a5388 

CHANGE 12 ' , 

On instruments with Serial No’s. 982-12404 and greater, 
rear panel markings were changed to conform to 
I.E.C. standards (No. 66), except on 4I0C-H6O 
instruments. 

i CHANGE 13 

Sect jon VI, Table of Replaceable Parts: 

A3QI and Q2 were changed to silicon transistors -hp 
j Part No. 1853-0020, These parts should be used 
for all replacement. To modify earlier models, 
simply' replace both Ql and Q2 with the silicon 
part, 

, CHANCE 14 

Section VI, Table of Replaceable Parts: ' 

Series Regulator Tstr Ql was changed to silicon -hp 
Part No. 1853-0063, This part should be used for ■ 
all replacement, , 

CHANGE 15 I 

Section VI, Table of Replaceable Parts: 

A7CR^ is changed to -hp Part No. 5080-9050. This 
part no, is a hand selected component and should 
be used for all replacement. 
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WARNING 
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CERTIFICATION 




' Hewlett-Pctkard Company cerises that this product met its published specifications at the time of shipment from the 

factory. Htiwlett-Packard further certifies that its calibration measurements are traceable to the United Stales Na- 
tional Burtau of Standards, to the extent allowed by the B'lreau ‘s calibration facility, and to the calibration facilities 
of other iniematlonal Standards Organization n^embers. , i 



WARRANTS 



This Hewlett-Packard product is warranted against defects in niaterial and v.’orkmahship for c period of one year 
from date of shipment [.except that in the cose of certain components listed in Section I of this manua.'. the warranty 
shall be for the specified peilodj , During the warranty period, Hewlett-Packard Company will, at its option, either 
repair or Replace products which prove to be defective. ' 

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall 
prepay shipping charges to -he- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer 
Shalt pay all shipping charges, duties, and taxes for products returned to -hp-' from another (Country. 

H«^Ictt-Packard wanants that its software and firmware designated by -hp- for'use with an instrument will execute its 
prograniming instructions when properly installed on that instrument. Hewlett-Packard does hot warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. i 



I , ' LIMITATION OF WARIWNTY ' 

‘ . 't ; ■ . \ ' 1 ; 

' ' I. . ■ I ■ : ' 1 , , 

The foregoing warranty jthall not apply . to defects resulting from Improper or inadequate maintenance by Buyer, 
Buyer^supplied software or interfacing, unauthorized modificatior. or misuse, operation outside ol the environmental 
specifications for the product, or improper site preparation or maintenance. ' 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY 
DISCLAIMS THE IMPLiED WARRANTIES OF MERCHANl ABILITY AND FITNESS FOR A, PARTICULAR 
PURPOSE. , . s' ' . ' , , i. 

■ 1 ; -;i , , ' ‘ : 

, , p' EXCLUSIVE REMEDIES , i 



THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT- 
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECf, SPECIAL, INCIDENTAL. OR CONSE- 
,QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.' 

, ■ ASSISTANCE , 

Product maintenance agreements and^ other customer assistance agreements are available i 
' for Hewlett-Packard products. v ’ / 

' ■ 

. For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 
Addresses are provided at the back of *his manual. , i 
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" f3K3i HEWLETT - 1__ 

fllTtH PACKA^RD 

' SAFETY SUMMARY 

‘ . i 

lit following gonoroi oofoty procoutlono mutt bo obotrvod during til phitit of oporotion, Mrvict, and ropotr of tMo 
iMtninwnt Foiluro to comply with thau pracoutloat or with ipocific wornlngi a iMwhtro In this mtnuti violatot 
aafoty otandords of datlgn, monufartutt, and Intondad uoa of Iha Inotrumont HawlottPaekard Company acaumaa no 
liability for tha cuitomor'p folium to comply with, thou roquimmonts. This is a Safety Class 1 Ipstrumtc.l 

i GROUND THE INSTRUMENT ' . 

\ To minimize shook hazard, the instrument chassis and cabinet must be connected to an elec- 
trical ground. The instrument Is equipped with a three-conductor ac power cable. The power 
\cable must either be plugged into an approved three-contact electrical outlet or used with a 
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an 
electrical ground (safety ground) at the power outlet. The power Jack and mating plug' of the 
r^ower cable meet International Electrotechnical Commission (lEC) safety standards. 

' , oil NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE < 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. ‘ 

KEEIMWAY From LIVE CIRCUITS 



Operating personnel must not remove instrument covers. Component replacement and internal 
.adjui|tments must ba'made by qualified maintenance personnel. Do not replace components 
with bower cable connected. Under certain conditions, dangerous voltages may exist even with 
the pbwer cable rem,ove,d> To avoid injuries, always disconnect power and discharge circuits 
beforo touchlrig them. , -I 

DO NOT SERVICE OR ADJUST ALONE 

bo not attempt internal service or, adjustment umess another person, capable of rendering first 
> eld end resuscitation, is present. > ' ’ 

’ . , ' 1 

DO NOT SUBSTITUTE PARTS QR MODIFY INSTRUMENT ^ 

Because of the danger of ’introducing additional hazards, do not install substitute parts or per- 
form' any unauthorized modification to the .instrument. Return the instrument to a Hewlett- 
Fackerd Sales and Service Office for service and repair to ensure that safety features are main- 
tained, , , ' . ■ :/ i -1 ‘ 'i 

’■ ’ ^ . ' , ' I ',v 

OAKGEROUS PROCEDURE WARNINGS ' ' 

'/ Warnings, such as the example below, precede potentially dangerous procedures throughout 
t this' manual. Instructions contained in the warnings must be followed. , I 

OBSSereus voltages, capable of caualng dutli, era praunt In this instrumaiil Use an- ' 

! /' trams icantioa wliM haBdllag, tt>ati))g, and adjcitlngL 
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SAFETY SYMBOLS 



' Gantril OefInlUons of Ssfoty Symbols Used On Equipment or In Menuals, 



A Instruction manual symbol; the product will be marked with this 
symbol when it is necessary for the user to refer to the instruction 
manual in order to protect against damage to the instrument. 

^ Indicates dangerous voltage (terminals fed from the interior by 
” voltage exceeding I(KX) volts must be so marked). 

• ' J . 

© Protective conductor terminal. For protection against electrical 
shock in case of a fault. Used with field wiring terminals to in- 
dicate the terminal which must be connected to ground before 
■ operating equipment. 

® Low-noise or noiseless, clean ground (earth) terminal. Used for a 
, signal common, as well as providing protection against electrical' 
shock in case of a fault. A terminal marked with this symbol must 
be connected to ground jn the manner described in the installation 
(operating) manual, and before operating the equipment. 

1 1 I Frame or chassis terminal. A connection to the frame (Chassis) of 
/77 equipment which normally includes all exposed'metal struc- 



Alternating current (power line), 
iriTZ: Direct current (power line). 



Alternating or direct current (power line). 



WAByiAir B WARNING sign denotes a hazard. It calls attention (o a pro- 
WAKWHIG gj cedure, practice, condition or the iike, which, if not correctly per- 
formed or adhere^ to, could result in injury or death to personnel. 

^ . The CAUTION sign denotes a hazard. It calls attention to an 
fCAOi <0^1? operating procedure, practice, condition or the like, which,lf not 
C a JkiMju m A, M corrwtiy performed or adhered to, could result In damage to or 

destruction of part or all of the product. 

NOTE: note sign denotes important Information. It calls attention 

to procedure, practice, condition or the like, which is essential to 
highlight. , 




SECTION 2 

GENERAL INFORMATION 



M. OISCHIi^nos. ' ; ' 

1 

1-2. The H^vitftt'Packard Model 410C Electronic 
Voltmeter can be used to measure dc voltage, dc cur> 
rent, ac voltage, and resistance. Positive and negative dc 
voltages from IS mV to 1500 V full sca|e and positive 
and negative dc currents from 1.5 /lA to 150 mA full ' 
scale can be measurefi. Resistance from 10 0 to 10 MO 
mid-scale can be measured with an accuracy of ± 5<7«; 
resistance from 0.2 0 to 500 MO can be measured with 
reduced accuracy, The Model 4I0C Elccironic 
Voltmeter specifications are given in Table 1-1. 
t '■ 

1-3,1 With the Model 11036A detachable AC Probe, the 
Voltn'eter can be used to measu. c ac voltage from 20 Hz 
to 70C\ MHz. AC Voltages from 0.5 to 300 V can be 
measmed in the 20 Hz to 100 MHz range. Refer to 
Hgure .3-5 for maximum voltage that can be applied to 
the AC Probe for the 100 MHz to 700 MHz range. Por 
addition U information on the AC Probe, refer to 
Paragreph 1-9. , i 

1-4.* A9I0 MAMMAL IDENTIFICATION. 

I ■■ \ I ■■ : ' 

,1-5. Hewktt'PacIca^d uses a two-section serial number 
(insisting of a digit prefix and a five-digit suffix. The 
prefix and liuffix ore sepuated by a letter designating 
the country in which the Instrument was manufactured. 

(A = U.S.A.; G = Germany;, J « Japan; U = United 
Kingdom.) ' 

■' 1 ' ' i' ’ ‘ 

1-6. , This manual applies to instruments, with the senal 
prefix indicated on the title page. If changes have been 
made in the Instrument since the printing of th^s 
manual, a “Manual jChanges’* bpplement supplied 
with , the manual wiU define these changes. Be .sure to > 
record these changes in your manual. Backdating infor- ^ 
nation located in Appendix C adapts the manual to in- 
itruments manufactured prior to this printing. The 
nanual part number is indicated on the title page. 

1-7. ACCESSORIES AVAILABLE. 

V • ' , 1 ^ , . 

Aceduorie; are available that extend the ac and dc 
ueasurLig capabilities oF the Voltmeter., A’ description 
ff these accessories and their' specifications Is given 
Wow. ' , ‘ 

I B. Mi^l 1103SA AC Prok ' 

l-IO. This accessory, when used with the Model 410C, 
permits ac voltage measurements over a frequency range 

' *1 ^ 5 . 1 < . 1 



of 20 Hz to 700 MHz. Refer to Figrrc 3-5 for th' 
imum RMS volt ages that can be applied to the A j- 
be in this frequency range. Reference calibration ac- 
curacy at 400 Hz (sinusoidal) is ± 3% of full scale. Fre- 
quency response is ± 10 from 20 Hz to 700 MHz, 
with Indications obtainable to 3000 MHz. Frequency 
response at iOO MHz is within ±:2'?o. The Model 
11036A responds to the posillve-peak-above-avcragb 
value of the signal applied. The Model 4I0C is 
calibrated to read in RMS volts, for sine wave inputs. 

Ml. Modal 11040A Capacity Dividar. 

1-12. This accessory (formerly the Model 453 A) extends 
the ac voltage range of the Voltmeter to 2000 V rms. 
The divider Li for use at frequencies above 10 kHz.' 
Voltage division ts 100:1 ± IVo, and input capacity is 
approximately 2 pF. 

M3. Modal n042A Proba T Connoetor. 

' 1-14. This accessory (formerly the Model 435 A) is used 
for connecting tlie Nlodel 1 1036A Probe across a 50 Q 
transmission line using type N connectors, 'fhe T Joint is 
such that connection of the probe into a transmission 
line will not cause a standing wave ratio greater than 1.1 
at 500 MHz and 1,2 at 1000 MHz. With this device, 
measurement of power traveling through a transmission 
line may be made with reasonable accuracy to 1000 
MHz. The usual precautions must be taken to provide 
accurate impedance matching and the elimination of 
standing waves along the line through which po)vei is 
floating. By using a dummy toad at the receiving enid of 
this T Joint power output of various devices can be 
measured, lii many applications power going into a real 
load, such as an antenna, can be conveniently measured 
up to 1000 MHz with good Accuracy. ,< 

MS. Modal 11043A Typo N Coontetor. 

1-16. This accessory (formerly the Model 4^8 A) allows 
the AC Probe to b^ connected to a 50 0 coaxial line. The 
connector uses a male type N connector and a receptacle 
for receiving the probe. Teiminating resi-itor is not in'- 
eluded. ' ' 

■ , ^ ' 

I f 7. Modal 11045A DC Divider. > 

I V'l 

1-18. This accessory extends the maximum dc voltage 
range of the Model 4 IOC to 30 kV. Voltage division is 
100:1, ± 5V(, and input resistance is 9900 MO. When 
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used with the Model 410C Input resistance is 10,000 Ml). 
This prole offers maximum safety and convenience for 



njcosurlng high voltages such os In television equipment, 
etc. The maximum current drain is 2.5 ;«A. . 



Table M. Spacincations. 



DC VOLTMETER 



VoliBso Ranges; 16 mV to ± 1600 V iiill scale In 0.6, 
1.6, 6 sequence (1 1 ranges). 

Accuracy; ± 2% of full scale on any range, 

i ' ' I 'i , 

^ Input Reslstanco; 100 MO 1% of 600 mV range and 
above. 1 0 MO t 3% on 1 6 mV, 60 mV, and 1 60 mV 
ranges. I 

'DC AMMETER ' i r 

Current Ranges; 1 1.6 )iA to t 160 mA full scale In 1.6, 
6 sequence (It ranges). | , i 

Accuracy; t 3% of full scale on any range. 

i Input Resistance; Decreasing from 0 kO on 1.6 fiA scale 
to approximately 0.3 0 on the 150 mA scale. 

Special Current Ranges: ± 1.6, 1 6, ± 16nanoamps 
may be messured on the 16, 60, and 160 millivolt 
ranges using the voltmeter probe, with ± 6% accuracy 
snd 10 MQ input resistance. . 



OHMMETER . ' , ' 

t ■ ■ ■ ■ . ' 

Resistance Range; Resistance from 1 0 R to 1 0 MO corner 
scale 17 ranges). ' \ 

Accuracy: Zero to midscale; ± 5% of reading'or * 2% 

'' of midscele', whichever Is greater, ' \ 

t 7% of. reading from midscele value of 2. \ 

: ± : B.% ol reading from scale value of 2 tc 31 . 

± 9%' of reading from scale value of 3 to 6. ’ < 

] a 10% of reading from scale value u| 6 to 1 0.’ 

AMPLiF.EfJ I 

Voltage Gain; lOOmaxImilm. ^ i , I 

, !■ 

AC Refection; 3 dB atiH Hx; approximately 68 dB at 
bO Hz enJ higher frequencies .for signals less than 
1600 V peak or 30 times full' scale, whichever Is 
', ! ■ iimoller, : ' f, I t 



Isolation; Impedance between common end chassis Is 
i '> 10 Mu' In parellsl) with 0.1 Comfnott maybe 
floated up to 400 V do above chassis for dc end resis- 
tance meai|urBments.'J y 

i Output; PropJrtlonal to metor^ndlcatlon; 1.6 V dc at full 
^ scale, maximum current, 1 'm,\. ^ i 

I Output Impedance; LeU than 3 ^ at dc. ' ' 

1*1 l'' ' ' I 

I Ndae; Less than 0.6%' of full scaVen any range (p> p|. 



DC Drift; Less than 0.6% of full scale/year at emstant 
r temperature. Less than ,06% of full scale/oc. ' 

Overload Recovery; Recover from I00;1 overload In < 3 
sec. 

AC VOLTMETER 

Ranges; 0.6 V full scale to 300 V In0,6, 1,6, 6 sequence 
17 ranges). 

Accuracy; ± 3% of full scale at 400 Hx for sinusoidal 
voltages from 0.6 to 300 V rms. The AC Probe responds 
. to the positive pask'Bbove-aversge value of the applied 
cignal. 

Praqueney Response; ± 2% from 100 Hx to 60 MHx 
(400 Hz ref.), ± 4% from 60 MHx to 100 MHz i 10% 
from 20 Hx to 100 Hz and ± 1 .6 dB from 100 MHx to 
to 700 MHx. 

Frequency Range; 20 Hx to 700 MHx, 

Input Impedsncu; .Input capacity 1.6 pF, Input resistance 
> 1 0MR at low frequencies. At high frequencies Impe- 
) dance drops off due to dielectric loss. 

Safety; The probe bod/[s grounded to chassis In the AC 
Function for sa fety. All sc mee suremsnts ere re ferenced 
to chassis ground. 

Mater: Individually csllbrstad taut bend meter. Responds 
to positive peBk-above-Bve.’ege. Cslibrsted in rms volts 
for sine wave Input. ■ / 

\ 

GENERAL , \ 

’ - . ' 
Maximum Input: (see Overload Recovery) 

DC; 100 V on 16, 60 and 1 60 mV ranges; 600 V on . 

, 0.6 to 16 V ranges; 1600 V on' higher ranges. I 

■ AC; 100 times full scale or 460 V.peak, whichever Is 
I less, ',1 

' Power; 1 16 or 230 V± 10%. 48 to 440 Hz,' 10 watts 
117 watts with 1 1036A AC Probe), \ 

I > V 

I < \ 

(Dlmenahrns; 6% Ip. high (16.6 cm); 6i)/8 In. wide 
(13,01 cm); 1 1 In. deep |27.9'em) behlng partel, Rts 
6060-0797 Reel) Adapter and 1060 series combining 
cases'.', i : y> ' ' ' 

V ' \ 

Weight; ; . y 

Net; 7.6 lbs. (3.4 ^(gl ' \ 

Shipping: approximately 14.6 lbs. (6.68 kg) \ 

',V ^ ' 

Accesaorios Furnished; Detachable power cord, NEhIA 
plug; -dp- Model 11 036 A AC Probe. , V 

'optiot'b02: -hp- Model 4100,less AC Probe. 



1 
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SECTION II \ 

INSTALLATION 
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M. INSPECTION. 

i * ' 

2 ‘ 2 , This Instrument was carerully Inspected both 
mechanically and electrically, before shipment. It 
should be physically free cf mars or scratches and In 
perfect electrical order upon receipt. To contlrm this, 
the instrument should be Inspected for physical damage 
in transit. Also, check for supplied occessorles. and test 
the electrical performance of the instrument using the 
procedure outlined In Paragraph 5-S. Performance 
Tests. If there Is damage or deficiency, see the warranty 
on the page following the title page of, this manual. 

2-3. INSTALLATION. ' ' 

I 

2-4. The -hp- Model 410C Is solid state and requires no 
special cooling. However, the instrument should not be 
operated where the ambient temperature exceeds 35*C 
(I40“F). ! r 

■ , 

2-5. RACK MOUNTING. 



othilr submodular units, it can be bench and/or rack ' 
mounted. The -hp* Combining Coses and Adapter 
Frame are designed specifically for this purpose. 

2>7. Madali fOSIA and 10S2A Cambining Caias. 

2-8. Ti c Combining Cases are full-module units which 
accept brious combinations of submodular units. Be- 
ing a f ill width unit, it can either be bench or rack 
mounted. An illustrotion of the Combining Cose is 
shown jin Figure 2-t. Instructions for installing the 
Model 4 IOC arc shown In Figure 2-2. 

» 

I M ^ j 

I 2-S. Rack Adapter Frame (-bp- Part Number E060-87S2I. 

2-10. The adapter frame is a rack mounting frame that 
accepts various combinations of submodular units. It 
can be rack mounted only. An illustration of the 
adapter frame is given In Figure 2-3. Instructions are 
given below. 



’ I * } 

2-6. The Model 4I0C is a submodular unit designed for a. Place the adapter frame on edge of bench os 
bench use. However. whefi,useii in combination with shown in step I. Figure 2-4. 




Figure 2 >t. The CqmbiniD!! Caie. 





) ! 

Installation 



Model410( 



M.I0C TW» ««T 
TO UMir 



SUOC BOTTOM PUT 
TO LIMIT 





BTtP ® ' 
PlrtH IN TO LIMIT 



SUP © 
Pijia INSTRUMENT 

, INTO C*Se , 



, ' snp'© 
, SUOC OUR TO LIMIT 




STEP© 
SET RETAINER BKX 
INTO RVMZ 

SItP © 
PUSH UP TO LOCK 



Flgurf t‘2l Stapt to Plicf Initrunwnt In Combining Com. 




b. Stack the submodular units In the frame as shown 
In step 2,, Figure 2*4.' Place the spacer clamps between i; 
Instruments as'shown in step i.J Figure 2-4. I 

' • ' I . ■ , ' • 

■ Place spacer clamps on the two end instruments ) 
(spPr'step 4, Figure 2-4) and push the co;nbInatlon Into 
the frame. ' 

r ■ ' i . , , 

d. Insert 'screwi on either side of frame, and tigliten 
until submodular Instruments ar^ tight In the frame. 

e. The complete* assembly is ready for rack moun- 
ting, , '■ ■ ' ‘ 



2>11. THREE-CONDUCTOR POWER CABLE. 



WARNING 



> To profect opetating personnel from electrlr; 
shock, the National Electrical Manufac- 
turer's Association (NEMA) recommends 
tliat the instrument panel and cabinet be 
, , grounded. All Hewlett-Packard instruments 
are equipped with a three, conductor power 
cable which grounds the instrument when 
plugged into an appropriate receptacle. ) 



2-12, To preserve the protection feature when operating 
the instrument from a two-contact outlet,, use thiee- 
prong tditwp-prong adapter and connect the green 
pigtail on the adapter to an adequate ground. 




Figure 2 - 3 . Adapter Frcme Inttriment CombinatloR. 

I J 

2-13. PRIMARY POWER REQUIREMENTS. 

2-14. The Model 410C can be operated from either 115 
or 230 V, 48 to 440 Hz. The instrument can be easily 
converted from 115 to 230 V operation. The SELEC- 
TOR switch, S2 a two-position slide switch located at 
the rear of the instruipent, selects the mode of ac opera- 
tion, The line voltage, from which the Instrument (s set 



2-2 



• > 






1 



I) I 



4odel 410C 



Installation 



:p operate appears on the slider of the switch, A 0.25 
impefe,|Slo-blo fuse is used for both IIS and 230 V 
)peratioh. 



2-18 If it is not. If you have any queslioi^s, coqiact your 
local -hp- Sales and Service Office (See Appendix B for 
office locations.) 



ADAPTER 

FRAME 






■^/z module 

INSTRUMENT 



I NOTE 

If Ihe Instrument isia besMppedto Hewlett- 
Packard for service or repair, attack a tag to 
the instrument identifying the owner and tn-^ 
dicaie the service or repair to be performed; 
inciude the model number and full serial 
number of the instrument. In any cor- 
respondence, identify the instrument by 
model number, serial number and serial 
number prefix. 



2-) 7. If the original container is to be used, proceed as 
follows; 




SPACER clamp 
) RETAINING SCREWS 

, , ,1 I 



Ftgun 24. Two Half Modulos in RKk Adaptor. 

' ■ '* ,'i 

fnrmnrnrrwvj i 

>CAUllONd * 

C m uuuuuuukA? , 

bo not change the setting of ihe line voltage 
' switch when the voltmeter is operating. 

ME. Rapackiag for Shiptnsiit , 

-16. 'ihe following paragrap',.s contain a general guide 
or rep'ackaging of the instrument for shipment. Refer 
0 Paragiaph 2-17 if the original container, is to be used; 



a. Place instrument in original container if available. 
If original container is not available, one can be pur- 
chased from your nearest -hp- Sales and Service Office. 

b. Ensure that container is well sealed with strong 

tape or metal bands. | 

2-18. If original container is not to be used, proceed os 
follows; , ' 

' a. Wrap instrument in heavy paper or plastic before 
placing in an inner container. ‘ i 

b. Place packing material around all sides of instru- 
. ment and protect panel face with cardboard strips. 

I 

1 c. Place instrument and inner container in a heavy 
carton or wooden box ar.d seal with strong tape or metal 
bands! ' . 

>l r d. Mark shipping container, with '^DELICATE IN- 
' STRUMENT," "FRAGILE,” etc. 
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FUNCTION SELECTOR: ThI* control is used for ««<ect- 
IflB type me«»urement to b« mad«. There ere: i; DC 
' Vdtege, ± DC Current. AC Voltage, end resistance 
mrnsuremants. 

Oj |LC 2ER0: This control provides adluitment tor zero- 
selling the meter before making ac voltage 
measurements. i , 

(^MECHANICAL ZERO ADJUST: This adjustment 
mechanically zero-sets the meter prior to turning on 
Voltmeter, ' 

RANGE: This control selects the full scale meter range. 

AC POWER SWITCH: This pushbuttorvlamp combina- 
tion, when depressed, turns the fnatrumen t power on or 
of f. The pushbutton glows when the Voltmeter power is 
on. 

OCA-OHMS; TWs load is used in conjunction with the 
COM Lead to measure do currant or oh.ms. The FUNC- 
' TIO.N SELECTOR detennines which measurement is 
I , nvtde. ' ; 

> ***** * ****** 'I''***' ***P*R leads for dc cur- 

rent. dc voltage, and .-osistanco measurements. The 
COM Lead Is normaliy floating; however, o shorting bar 
can bo connected from the floating ground terminal to 
the chassis gfoend terminal on the DC AMPLIFIER OUT- 
. PUT connecter. If a shorting bar is not used, the COM 
Uad is floating except when the FUNCTION SELECTOR 
is set to ACV. I 

DCV; This lead is uaed in corjunction with the COM 
Lead to measure t dc voltage. ■> 



AC PROBE (300 V MAXI: Receptacle for telephone- 
' typo plug of Model 1 1 0SSA AC Probe. With probe con- 
nected. the Voltmeter may bo used to make ac voitege 
measuremonts. > i , 

» ADJUST; Thfp control Is used to sat meter pointer 
to oc before resistenco measurements are made. Only 
pcricdic odjustmern of this screwdriver edjustmeni Is 
necessery. ^ 

(^ LINE VOLTAGE: This two-position slide switch sets the 
instrument to accept either 1 1 5 or 230 V ac primary 
power. 

FUSEHOLOER: The fuseholder contains a 0.26 ampere 
stow-blow fuse for both 11 6 V ac ond 230 V oc modes 
of operation. 

AC POWER CONNECTOR: Accepts power cable sup- 
plied with the instrument. 

DC AMPLIFIER OUTPUT: Provides dc voltage output 
proportional to meter indication for driving external 
recorder. 1.5V dc output for full scale meter delteciion. 

ZERO ADJUST: This control Is used to set meter 
porntsf to zero when cellbrsting for dc and resistance 
measurements. 



In some Mar 4fOC's thara is no "ran adjust 
pot". It is howavar possibla, to usa pot A386 
(saa Figutas 5-4 arid 5-5) to set tha mattr pointer 
to taro. Pot A3R6 Is located elosa to the top 
cover of the instrument andean be accessed with 
a small screwdriver. This note is onf/eppScabtait 
the new amplifier board OEM f 0-66502 is 
retrofitted in an Mar 4 fOC. 



FIqutb 3-1. Froat and Roar Pansl Controls. 
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SECTION III 

OPERATING INSTRUCTIONS 



iu INTRODUCTION. 

; > : i 

3-2. Thh’ section presents operating instructions for 
using the -hp- Model 4I0C Analog Voltmeter. Refer to 
Figure 3>I fort the following discussion. 

I ' 

3>3. The 410C is capable of measuring dc voltages up to 
1500 V dc, dc currents to I SO mA, and resistances up to 
10 M (center of scale): A'so, ac voltages of up to 300 V 
ac can h« measured by using the 1I036A AC PROBE. 

34: FRONT AND REAR PANEL DESCRIPTION. 

3-5. Figure 3>1 contains a brief description and a loca- 
tion layout of the front and rear panel controls and con - . 
nectors. 



3 6. OPERATING PROCEDURES. 

3-7. Before operating tlie 4I0C from the AC line verify 
that the line voltage selector switch, located on the rear 
panel of the instrument, is matched to the line voltage 
being used. Proceed to apply power. Turn the instru- 
ment on by depressing the ac power switch. The ac 
power switch will glow internally when the voltmeter 
' power is on. If ac voltage measurements are to be made, 
plug the Model I1036A AC PROBE assetnbly into the 
AC PROBE receptacle (instrument front panel) and 
allow a, minimum of five minutes warmup time. 

3-8. DC Voltaoe Muiuramants. 

3-9. Instructions for measuring dc voltages arc given in 
Figure 3-2. 




3-1 
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Operating Instructions 



Model 4 IOC 



CAUTION 



3'17. AC Voltage Meaiuraments (Hgura 3-6). 



The COM lead of the Model 4 IOC is normal- 
ly floating. A shorting bar can be connected 
at the DC AMPLIFIER OUTPUT connec- 
I tor, on the instrument back panel, to con- 
nect the COM lead to earth ground. If the 
1,1 4 IOC is allowed to float, the COM lead must 

not be connected to voltages greater than 400 
Vdc. 

3-10. DC Current MsiiHiraments. 

3-11. General instructions for measuring dc current are 
given in Figure 3-3. i j • \ 

I ■ I ' i 

3-12. Meiiurino DC Nano-Ampere Correnu. 

3-13. The three most sensitive dc voltage measurement 
ranges may be used to measure dc nano-ampere cur- 
rents. Figure 3-4 describes this operation. 

3-1 4.1 Resistanca Measuremente. ' 

3-15. The procedure for making resistance measure- 
ments is given in Figure 3-3. i 

' j 

3-16. Before making in-circuit resistance measurements 
be certain that power has been removed from the circuit 
under test. All capacitors should be discharged to 
eliminate residual voltages. 



One side of almost all poyver distribution 
systems is grounded. Extreme caution must 
be used if direct measurement of power line t 

voltages is attempted. If the ground clip lead 
is accidentally connected to the ungrounded 
side of the line, severe damage to the 4J0C is 
possible because of the short circuit created. 
Power line voltages can best be measurefl by 
using the probe tip only. Contacting the 
grounded power conductor will give a 
reading of 0 V while contacting the 
ungrounded lead will give full voltage, 

^ reading. 

3:18. Although the Model 4 IOC indicates a full scale ac 
range of 500 V, the optional Model 1 1036A AC Probe 
should not be connected to ac voltages in excess of 300 
V rms. AC voltage referenced to a dc voltage may be 
measured, but the AC Probe clip (alligator type) must 
be connected to the ground ( ) of the circuit under 
test. ! 



When measuring ac referenced to dc, the 
peak ac voifage plus dc voltage connected to 
the probe must not exceed 420 V. i 




Figuro 3-3. DC Current Measurements. 
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3-19. Pmaatlons When Maasuring AC Voittga. 

\-'}p. Special considerations must be kept in mind when 
naking ac voltage measurements. These considerations 
ire discussed, in the following paragraphs. 

Ml. General Consideniticn of Complex Wavcfomu, 
iVaveforms containing : appreciable harmonics or 
spurious voltages wilt introduce error in the meter in- 
iication since the meter has been calibrated to read rms 
values of true sine waves while the Model 1 1036 A Probe 
s a peak-above-average responding device. The magni- 
:ude of error that may be expected v/hen harmonics are 
iresem on the measured waveform is indicated in Table 
1-1. 

uTibia 3-1. Pouiblo Error whin Measaring Voltaga 
. of Complax Wavaforttn. 



Hamtcie 


TfM MS Vtbe 


Vticiiiwr trdlunr 


0 


too 


100 


10% 2nd 


100.6 


90r'< 110 


20% 2nd 


102 


eotsi2o 


BO% 2nd 


112 


76 to 150 


10% 3rd 


100.6 


90 to 110 


.20% 3rd 


102 


87 to 120 


50% 3rd 


112 


108 to 160 



3-22. Voltage Measunments at Frequencies Selow 50 
Hertz. Voltage measurements at frequencies as low as 
20 Hz may be made without loss of accuracy by remov- 
ing the plastic probe head of the Model 1 1036A and us- 
ing in its plan a 0.25 ;tF blocking capacitor in series 
with the exposed contact of the probe. 



crrifYVYvrvrvj 

KAUTIONl 

' 77ie gray insulating material around ike AC 
Probe is polystyrene, a low-melting point 
material. It is possible to solder to the con- 
tact which is exposed with the probe' nose 
removed without destroying the polystyrene. 

I f 

3-23. Voltage Measurement at High Frequencies. At 
frequencies above 100 MHz the distance between the 
, point of voltage measurement and anode of the probe 
diode' must be made as short as possible. If feasible, 
substitute a small disc type capacitor of approximately 
50 pF for the removable tip on the probe. Solder one 
terminal of the button capadtor to the measurement 
point in the circuit and not to the probe contact. The 
probe contact (with tip removed) can then contact the 
other terminal of the capadtor for the measurement. 
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B«for« msktng r««Ut«nc« meaiuranwmt, removs power from cir- 
cuit to be tested. Be sure to dlichergs cspscitors to ellmlnote eny 
residual voltage. 

Depress AC power switch Itsmp-switeh combination). 
(D Sat the FUNCTION SELECTOR to OHMS. 

Set RANGE to desired pceltlon. 



^}Adjuit OHMS 09 AOJ. control on rear panel to obtain 
on 09 leading on the meter if necessary. 

Connect COM end DCA OHMS lead* across the circuit 
component to be issted. 

Reslstsanco Is dotarmihed by multiplying the reading on 
the OHMS scale by the RANGE factor. EXAMPLE: If 
reading is 1.E and factor it tOK, then restaiance equals 
IBkO. ' 



Figure 3-5, fimlitance Moasuraments. 



3-24. At frequencies above ICO MHz considerable -| 
voltage may be bulk up across ground leads and aJo'ig 
various parts of a grounding plane. Consequently, to'; 
avoid erroneous readings when measuring medium and,| 
high frequency circuits, use the ground clip lead on the ' 
shell of the probe to connect the circuit ground . In some j 
cases at the higher frequencies it may be necessary to , 
shorten the grounding lead on the probe. 

3-25. For all measurements at higher frequencies, hold | 
the molded nose of the probe as fdr from the externoli 
ground place oir from object at ground potential os can 
conveniently be done. Under typical conditions, this 
practice will keep thf input capacitance several tenths of | 
a pF lower than otherwise. , 

: ■■ ■■ ^*1 

3-26. For measurements obove approximately 259 MHz ; 
it is almost mandatory that measurements be made on 
voltages which ere confined to coaxial transmission line; 
circuits. For applications of this type, the Model 
11036A Probe is particularly suitable because the; 
physical configuration of the diode and probe is that of 
a concentric line, and with a few precautions it can be j 
connected to typical coaxial transmission line circuit 
with little difficulty. i ,, 

3-27. To connea the probe into an existing coaxial 



transmission line, cut the line away so the center con- 
ductor of the line is exposed through a hole large 
enough to clear the body of the probe. The nose of the 
probe should be removed for this type of measurement. 
Connect one terminal of a button-type capacitor of ap- 
proximately SO pF to the center conductor of the coaxial 
line so that the other terminal of the capacitor will con- 
taa the anode connection of the probe. A close-ntling 
metal shield or bushing should be arranged to ground 
rhe outer cylinder of the probe to the outer conductor of 
the transmission line. This type of connection is likely to 
cause some increase in the standing wave ratio of the 
line at higher frequencies. The Model 1I042A Probe T 
Connector is designed to do this job with SWR of less 
than l.i at SCO MHz (see Paragraph 1-13). 

.1-28. Effect of Paroiltlcs on Voltage Readlegs. At fre- 
quencies above 5(X) MHz leads or portions of circuits 
often resonate at frequencies two, three, or four times ] 
the fundamental of the voltage being measured, "ntese 
.harinonics may cause, serious errors in the meter ' 
reading. Ov/ing to the resonant rise in the probe circ^t 
at frequencies above ICOO MHz, the meter may be more 
sensitive to the harmonics than to the fundamental. To 
make dependable measurements at these frequencies, 
the circuits being measured mirst be free of all 
parasitics. 
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Operating Instructions 



3*29; Effect of DC PicscDt with AC Signal. 'When 
measuring an ac signal at' a point where there Is a high dc 
potential, such as at the p|ate of a vacuum tube, the high 
dc potential may cause small leakage current through 
the blocking capacitor In the tip of the Model 11036A 
AC Probe. When the oc signal under measurement is 
small, the error introduced into the reading can be 
signiflcaiit. To avoid leaktige, an additional capacitor 
with a dielectric such as my^ar or polystyrene which has 



\ high resistance to leakage is required. (Use 5 pF or 
higher, end insert the capacitor between the point of 
y measurement and the probe tip). 

‘ 3-30. Pulta Meaiuramantt. 

3-31. PosiUve Pulses. The Model 1103^ AC Probe is 
peak-abbve-average responding and clamps the positive 
peak value of the applied voltage. This permits the 
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•CAUTION 



ComKt AC gmjnd cUp and COM Laad to 
ground only whan in AC FUNCTION. 



© Connect the -hj>- ^todal 1 1 030 A AC Prob* to the Model 
410C at the AC PROBE receptacto. 

® Set FUNCTION SELECTOR to ACV, NOTE: COM and 
chaaali are iniemallv connected when Uie FUNCTION 
SELECTOR Is set to ACV. 

(l)set RANGE to O.BV.’ 

y^Oepreta the AC power button llemp-twitch combine- 
tion) and allow E minute wsrmup, 

I Short AC Probe Tip With Ground Clip. ' j | 

0Ad|utt AC2EROtor a zero litdlcatloo on the meter. 

^ ^^^Set RANGE to the desired vottsoe range. ; 



Connect AC Probe clip (alligator) to ground o< circuit to 
be lasted, and touch probe tip to teit point. At lower 
rregueneiea COM Lead can be luhstitutsd (or the AC 
Probo clip. ' ' 



fCAUTlONj 

£sxijuijuu«j>ju»3 

Befora maasunng vottega* at fnquanefas abova 
too MHi, rafar to FIgura 3-7 to daiaimina tha 
maximum amount of voiiaga that can be apptiad 
at that fraqiierxy. 



Read ac voltage on the VOLTS-AMPS scale. NOTE; 
When RANGE is on the 0.5 V and 1.5 V pociUone, use 
red rneter scale. 



Flgurf 3-e. AC Volttgt Kucu romeats. 
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probe to be used to measure the positive voltage 
amplitude of a pulse, provided the reading is multiplied 
by a factor determined from the following expression: 



1.4 A + 11 +. 

\ n PRF / 



it| is the duration of the positive portion of the 
voltage in microseconds. 

, t 2 is the duration of the negative portion of the 
voltage In microseconds. 

K is a factor determined from the expression 
I I^/ti and the graph shown *n Figure 3-8, 
where Rp is the source impedance of the pulse 
’ generator in kilohms, and t] is the duration of 
the positive portion of the pulse in 
' 1 microseconds. 

PRF is the pulse repetition frequency in pulses per sec- 
ond (pps). 

Suppose for example: 

ti B to microseconds 
t2 = WO microseconds 
K = 0.45 
PRF = 1000 pps 



To find K, assuming Rg = 2 kO and ti «= 10 micro- 
seconds: Rg/ti “ 2/10 = 0.2. Locate 0.2 on the X axis 
of the graph shown as Figure 3-8, and read K where X 
and Y axes intersect the unmarked curve. If the ratio of 
Rq/II were greater than 1, you would multiply the X 
and Y axes by 10, and use the curve marked "Ro/tl and 
. K each X10.» 

Solving the expression for the multiplying factor. ' , 

u/lf 1? + ‘ 

\ 990 1000/ 

1.4 (I + O.OI + 0.00045) « 

1.4 (1.0«045) B 1.41463 

\ 

3-32. Kegativa Pulses. ' 

3-33. In the case of a 10 microsecond negative pulse (t2) 
and a pulse repetition frequency (PRF) of 1000 pps, t] 
would be 990 microseconds. Thus Rg/ti would be ap- 
proximately 0, and from the graph it Is seen that K is ap- 
proximately 0. The expression would then reduce to 




Figure 3-7. Msxlmuin AC Valtage Chert For 11038A AC Probe. 
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Model 410C i ' Operating Inmuctlonsr 

• . ‘ I . 1 . ! ‘ • 

'3>34, It can be seen that In the ca^c of negative pulses of multiplying factors must be used and unless the pulse 

short duration much smaller readings will be obtained voltage is large, these measurements may be Imprac- 

for an equivalent positive pulse. As u result, large tical. 
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Figsr* 3-8. Graph Usad In Calcclitioni Of Paiss Voltaga RMdIitet. 
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SECTION IV 

THEORY OF OPERATION 



4*1. GENERAL DESCRIPTION (FIGURE 4*1). 

4*2, The -hp* Model 4IOC Analofl Voltmeter is com- 
prised of four basic blocks; (t) the Input Switching and 
Attenuator Network, (2) a FET Input Amplifier, (3) 
lyleter ond Feedback circuit, and (4) the Powir Supply. 
Figure 4*1 Is a basic biock diagram of the Model 410C, 



4*3. The signal inputs to the Input Switching and At- 
tenuator Network ore mode through the appropriate in- 
put leads. AC voltages are rectified in the AC Probe, 
therefore all signals applied to the Input network are dc. 
The input network attenuates the dc signal to a level 
determined, by the RANGE and FUNCTION SELEC- 
TOR settings. The attenuated dc voltage is amplified to 
provide drive for the meter circuit,^ The output of the 
amplifier is a dc voltoge proportlonoJ to the amplitude 
of, the signal being .measured. This output is also 
available on the Instrument’s back panel DC 
AMPLIFIER OUTPUT connector. A* portion of the 
meter circuit voltage Is returned to the amplifier os feed- 
back ; The gain of the amplifier is therefore determined 
by the feedback circuit. ' 



' 4*4. CIRCUIT DESCRIPTION. 

4-S. Input SwIteblnB and Attanuator. 

4>tS. The input network accurately attenuates the Input 
voltage to a maximum of 15 mV at the amplifier Input; 
This input network (resistors A3R30, A2R4, and A2R10' 
through A2R26) in conjunction with R1 Cocat^ in the 
DCV probe) presents an input. Impedance ' of 10 
megohms on the three most sensitive ranges (DCV) and 
100 megohms on the eight less sensitive ranges. (DCV 
andACV), 

4-7. Ampllflar (Flgiiro E-6). , 

4-8. The amplifier iii the Model 410C consists of a FET 
differential pair (Ql) and a loW drift op amp (Ul), The 
FET Input circuit ensures that the input Impedance of 
the amplifier Is approkimately 1012 ohms. The amplifier 
operates in the non-inverting mode With the feedback , 
network (connected to Inverting input) setting the gain 
of the amplifier (see Figure 4-1). The output of the 
amplifier drives meter Ml and is ^so applied to the DC 
AMPLIFIER OUTPU'i' connector (J2) located on the 
instrument’s back panel. ' i 
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Fi|ort 4-1. Block Dhtgrim, Modtl 410C. 



4-1 




Theory, of Op«ratFopi ^ j 

\ ' ' , -.^1 ■ ■ ' 

4>9. The input circuit protection fliadesi CRl and CR2^ 
'will conduct if loo hi^ o' voltage is applied to the ter- 
minals for the selected rdnge[ Variable resistor A3R6 is 
the am(iliner*s DC Zero adjustment pot (see Paragraph 
5>32). Variable resistor A3R 12 is i|sed during calibration 
IV to Adjust the current to the Input FET, stage (see 
Pyragraph 5-30), ' ' ’ ' 

i’ ■ "t 'i? I : ' ■ 

4-10, The power supply voltages appearing at pins 8, 

, 10, 13, and 15 are not ,used. vdth the FET/op mnp A3 > 

; Amplifier assembly (00410-06502). These voltages are ' 

' required if , the older jModulator/Demodulator |A3 
’ assembly is used (4 lOC-65 A). Resistor R18 isq dummy, , 
load for the 4-6 volts that was used for the vacuum tube 
1 1 , niamcnt on the 410C-65A board. i \ ’ i , 

' ■' ^ 'V ■) , - 

I 4-11. DC, Current MeBjuremyots (Figure 5*13). 1 he 
p'jrpose'of the input network is to provide proper at- 
tenailon of 'ydrrcnts applied. Currents from 1.5 nA to 

I ^ ISDnsA full scale ore applied \vj‘h input Infipcdoncc 

*' decreasing from 9 kI3 on the 1.5 pA range to approx-; , 
j imatdy 0.3 Oon the ISOmA iange, 

’.1:1' ' ' ;i ' ' 

4-12. The change in Input impedance is varied by usiijg 
dc current shunts in conjunction with RANGE switch 
, AiSl. The dc voltage developed across these shunt 

II resistors is amplified and applied to the meter, to pro- 

vide a deflection on the meter proportional to the 'dc 
current being measured. ' 

4-13, Dp Voltage Measurements (Figure 5-14). The 
1 purpose of the input net work Js to accurately attenuate ' 
the input signal to a maximum of 15 mV at the amplifier . , 
input. The network presents an input impedance of 10 ' 
MO on the three most sensitive ranges and 100 MO on all 
other ranges. ' ’ ■ , i 

' 4-14. Resistor Rl (located in theiDCV probe) in cohi 
junction with resistors A2R 10 through A2R26, provides 
. , the to MO input impedance required for the' three most 
sensitive DpV ranges. Resistors' A2R4 and A3R30 are 
, ; shunted out of the circuit by the RANGE switch on the 
' three most sensitive DCV ranges. 

4-15. When using the eight less sensitive ranges, A2R4 > 
and A3R30 are placed in series with Rl and A2R10 
through A2R26 to prdei more than 100 MO im- 
pedance to the input. 

4-16, A3R30 is used to c^ibrate full scale on the 1 500 V 
range (see Paragraph 5-33). 

4-17. Resistance Measurements (Figure 5-15), The pur- 
pose of the input network is to place an approximatciy 
I 0.6V dc source in series with a known (reference) 
resistance. The resistance to be measured is pla!ced in; 
parallel with the known resistance, which changes the 
voltage proportionally. The maximum changes in 
voltage applied to the modulator is 15 mV because of at- 
tenuation provided by A2R4, A3R30, and A1R2. 



, Model 4I0C 

i ' * ' 

4-18. A dc current of approximately 60 mA is supplied 
at the (unction of A2R22 and A2R23 through A7R10, 
R3, A2R2 and A2RI to the Input network, The OHMS 
«* ADJ„ R3, sets the meter for full scale ( » ). 
Resistor A2R! is sliorted out in the XIM position of the 
RANGE switch'; resistors A2R1 and A2R2 are shorted 
out in the XIOM range. The resistors A2R2 and/or 
A2R1 are electrically removed from the circuit to’ in- 
crease the voltage at the junction of A2R22 and A2R23. , 
This, is done to compeiuate for the loading of the at- 
tenuator (A2R4, A3R30, and A1R2) on these ranges. 

4-19. AC Voltage Measurements (Figure 5-16). AC , 
voltages Ofe rectified In the AC Probe and applied to the ' 
input network. The input signal is aitenuoted to produce 
a maximum of about 15 mV at the amplifier input. AC 
zero adjustment of meter pointer is made with the AC 
ZERO control. < 

4-20. Tba (-mKlbBck Natworb. 

I , 

. 4-21 . Tlie feedback network drives the meter and deter- 
mines the dc gain of the amplifier. The feedback is 
varied depending on the position of' the FUNCTION 
and RANC£ selectors. The different feedback con- 
figurations are d!scu<sed in paragraphs 4-22 and 4-23. 

4-12. Feedback' Nefrork for' ±DCA, Ohms, and 
' ' iDCV. Figures 5-53, 5-14 and 5-15 show the feedback 
' configuration for all 'positions of the FUNCTION 
SELECTOR cxwpt ACV. ITie meter Is electrically in- 
verted for ±DGV and ±DCA modes of operation. Ttie 
,DC OUTPUT ADJ.,' A6R20 sets the output voltage. 

, The dc pot, A6R18 determim^s the amount of feedback 
to the amplifier. The resistor A2R30 is in the circuit in 
the ± .015 DC V and ± 1.5 ^ modes of operatiorT lo 
decrease feedboick. This increases the amplifier's gain to 
compensate for the dekVease In input signal to the 
amplifier on these ranges. , i ■ 

4-23. Feedback Circuit for AC Voltage Measurements. 
Figure 5-16 shows the feedback configuration' for the 
ACV position of the FUNCTION SELECTOR switch, 
AISI. The resistors that are placed in the circuit by the 
RANGE switch, program the amplifier gain to compen- 
sate for the non-linear response of the AC Probe'. 
A6R16 and A6CRI compensate the non-linear response 
of the AC Probe to the linear calibration of the upper 
meter scale on the 5 V range. ; ' 



' 4-24. Powar Supply. : 

4-25. Primary Power (Figure 5-7), Either 1 15 or 230 V, | 
ac power is connected through fuse Fi (0.25 amp slow- 3 
blow) and switch SI to the primary, of power | 
transformer TI. Switch S2 connects T1 primarici'In | 
parallel for 1 15V operation or in series for 230 V opera- S 
tfon.V: I 




Model 4 ICC 



4 ‘ 26 , Unregulnlcd and Zantr Kegulated L*owcr Supply : 
with dlO'dSA A3 AsMmbly» The Tull-wave rectliler cir- 
cuit consisting of CRI and CR2 produce^ unregulated ' 
+ 270 V which is ti^ed to drive the photochopper needs, ' 
Unregulated + 175 V and + 140 V arc tapped off an'j ' 
used to provide B+ for tHe plates of A3V1B and 
A3V1 A, respectively, Zener regulators A7CK6 and CR7 
provide regulated +38 V ond -9 V to bids A3Q1 and 
A3Q2, Filtering of the outputs Is provided by the RC 
network consisting of A'^RF through A7R3 and C3A 
through C5D. 

4-27. Uni^ulalcd and Zener Regulated Power Supply 
with 00410-C6502 A3 Assembly, Plus 38 V and -9 V 
are the only voltages used by the FET/op amp A3 
Amplifier Assembly, A 20 V zener and a 4.75 V zener on 
the A3 board are used to provide regulated voltages for 
QlandUl, , , ' 



Theory of Operation 

i 

4-2b. Series Regulated Power Supply,! The output of 
the full wave rectifier CR3 ond CR4 is regulated by iran- 
ristor Ql» which is connected in series with the output. 

Zener diode A7CR8 provides reference voltage to the 
base of QI, Regulated + 6 V Is supplied to the filaments 
of A3V I A/B npd the AC Probe diode A8V I , Plus 0.6 V 

is provided through A7RI0 to R3, the OHMS 00 ADil 

wn^rol. Filtering of the outputs Is provided by C6A and 

4-29, Standby Filament Supply, The filament tap (TI, 
pins I and 2) provides 6.0 V ac to the filament of the AC i ‘ | 

Probe diode, A8VI , so that the filament remains warm', ' ’ o i 
when the Model 4I0C Is being used In modes of opera- ' ‘ i 
tion other than ACV. When FUNCTION selector AlSl i 
is switched to ACV, 6,0 V ac is removed from the fila- 
ment and 6 V dc is applied. Therefore, the ACV mode is 
ready for immediate use, without waiting for the fila- 
ment to warm up. i 

: i ' • > ; 
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Maintenance described herein is performed 
with power supplied to the instrument, and pro- 
tective covers removed. Such maintenance 
should be performed only by service-trained 
personnel who are aware of the hazards in- 
volved {for example, fire and electrical shock). 
Where maintenance can be performed without 
power applied, the power should be removed. 



1 



S 





s • ) 
.17 ‘ 



1 

I 



SECTION V 

. , MAINTENANCE 

i ■, 

6-1. IHTaOOUCTlON. 

5-2. This section contains performance test procedures, 
adjustment and calibration procedures, troubleshooting 
procedures, circuit Khemaiics and simplified schematics 
0 ^ ^'ea(;h itieasuremeht function to aid in the 
troubleshcraiing process of the Model 41GC Electronic 
ybltmeten 

; '5-3. TEST EQUlPhiENT REQUIRED. 

5-4. i The test equipment required to maintain and ad- 
just the Model 410C is listed in Table 5-1. Equipment 
having similar characteristics may be substituted for 
; items listed. 

7, . ! V I Teble 5-1. Reeoi.tmsnded Tgst Equipment. 



S-5. PERFORMANCE TESTS. 

5-6. The performance tests presented in this section arc 
front panel operations designed to compare the Model 
410C with its published specificatiojts. These operations 
may be incorporated in periodic maintenance, post 
repair and incoming quality conitol checks. These 
operations should be conducted beiore any attempt is 
made at instrument calibration or adjustment. During 
I performance tests, periodically vary .'he line voltage to 
the Model 410C, ± 10% on eitherlll5 V or 230 V 
operation. A 1/2 hour warm-up period should be allow- 
ed before these tests are conducted. ' 



BBSSBB91 


Required Chirictaristics 


, Uia 


Recommeniied Model 


DC Voltego Standerd 

I . i 


R'ango:b;0J6 lo300 V 
Accuracy; ± 0.2% dc ' 


DC Accurocy 

Checks end Calibration ; 
Adjustments ' 


Systrott, - Donner Mcdel M 1 07 

. i 

. i 


AC Calibrator with 
High Voltage Amplifier 


Frequency; 20 He to 100 kHe 
Output: .6 V to 300 V 


AC Voltmeter Accuracy Test 


•hp- Model 746 and 7'46 AC Calibrator 
and High Voltage Amiililier 




Frequency; 20 Ht to 10 MHe 
Output; 2.0 V 


Frequency Response Test 


•hp- Model 652A Teatj Oscillator 


DC Power Supply 


Range; 0 to 10 V Continuous 


DC Ammeter Accuracy Tests 


■hp- Model 6214A DC'Power Supply 


Digital Multimeter 


Range; 20mV-20OV,0C;10b RMS, AC 
Accuracy; ± 0.2% 


Accuracy Tests: Power Supply 
Measurements; Troubleshooting 


'hp- Model 3466A Oig-iat Voltmeter 

I 


VHP Signs! Generator 


Frequency; 10 MHe to 400 MHi 
Output; 1.0 V 


Frequency Response Test 

' ; 


-hp- Model 60BE VHF Signal Generator 


UHF Signal Generator 


Frequdi^cy; 480 MHe to 700 MHz 


Frequency Response Test.) 


•hp' Model 6 1 2A UHF Signal Generator 


MicrtyPotentfomewr i, 

1 

t • 


Frequency Range'.' 10 MHz 700 MHz 
Output Vo'tage; 0.44 V rms 
Accuracy: NBS Calibrated 


Frequency Response Test ' 
Micro- Potentiometer 


Ballantine Model 440 

1 

j 


Probo-T-Conneetor 


For use vyilh 60 ohm transmission 
line ' ' , ' . 


Frequency Response Test 


•hp- Model 1 1042A Prolie-T- 
Connector ' 


Connector Adaptar 1 


Type N Male to BNC Female 


Frequency Response Tost 


•hp- Part Number 1250-0067 


Connector Adapter' 


BNC to Binding Post 


Frequency Response Test 


•hp- Part Number 101 10A 


Connector Adapter 


Type ’’N" MbIo to Type "N" Female 


Ficnuency Hesponse Test 


•hp- Part Number 1 1501 A 


SOttiTerminbiiu'' i i 

1 ‘i 1 1 ‘ ' 


Frequency Range: 10 MHz to 700 MHz 
Low Reflection 


Frequency Response Test 


-bp- Part Number 908 A I 


BO 0 Feed-Thru > 


MaloiBNC to Female BNC ' 


Performance Tests 


-hp- Modem 04 BC 


Reslators: 

' 10 Mil , 

B8K 

10 K ; 

1.RK ; \ 

66 fl 1 7/ ' '■ 

too' ■ 


Accurocy: i 4% i 

Accuracy; ±1% 

Accuracy: ± 1% ' 

Accurocy; i. 1 % ' 

Accuracy; ±1% 

Accurocyi i, 1% 


Performance Tests 
Performance Tests 
Porlormance Tests 
Performance Tests 
Performance Tests 
Performance Tests 


. ! 

-hp- Part Number 0730-0 ) 68 
•hp- Part Number 0730-0053 
-hp- Part Number 0727-0 1 67 
•hp- Purt Number 0730-0617, 

-hp- Part Number 081 1-0341 j . 
-hp- Pan Number 0727-0335 ■ 
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Maintenance 
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B'7. Mechanical Mater Zero. 

a. Instrument must be turned off for a few minutes 
or install a short across the meter terminals. 

b. Rotate mechanical zero-adjustment sc^ew on front 
panel clockwise until pointer reaches zero, moving up 
scale. . 

c. If for some reason the pointer should overshoot 
zero, repeat step b until desired results are obtained. > 

d. When pointer has been positioned at zero, rotate 
zero-adjust screw slightly counterclockwise to free it. If 
meter pointer moves to the left during this action, repeat 
steps b and d. > 



Taiite 5-2. DCV Accuracy Tear. 



Medil 410C 
R<dB« SittiRBt 


DC Standtril 
Saidnss 

Volts gt 


Modol 41 OC 
Mater Risdlngc 


.015 V 


± .016 


.0147 (0.0163 V 


.05 V 


X .06 


.049 to .061 V 


.15 V 


± .16 


.147 10.163 V 


.6 V 


± .6 


) to .61 V 


1.6 V 


X 1.6 


1.47 to 1.63 V 


6 V 


X 6 


4.9 to 6.1 V 


IR V 


t 16 


14.7 to 16.3 V 


BOV 


± 60 


49 to 51 V 


150 V 


± ISO 


147 to 163 V 


600 V 


t 300 


290 to 310 V 


1600 V 


t 300 


270 to 330 V 



WARNING 



Hazardous voltages used in some of the 
following tests. ^ 

5-8. DC Voltmater Oparetiitn.. 

5-9.’ Accuracy Test (DCV), ' 

' ' r 

a. Short Model 410C DCV probe to COM lead; set 
pointer to zero using rear panel adjustment (ZERO 
ADJ). I 

b. Set the Model 4 IOC FUNCTION SELECTOR to 
the +DCV position; RANGE switch to .015 V. Con- 
nect Model 410C DCV and COM cables to the DC 
Standard output Terminals. 

c. Adjust DC Standard and Model 410C to settings 
listed in Table 5-2. 



d. Model 410C should indicate readings within limits 
specified. If not, refer to Paragraph 5-26 for adjustment 
procedure. 

5*10. Input Resbtance Test (DCV). 

a. C ^nnect a digital voltmeter f-hp- 3466 A) to the DC 
Amplifier Output. Set digital voltmeter range to 10 V. 

b. Set 4I0C RANGE to .015 V, FUNCTION to 
+ DCV. 

c. Connect the DC Standard in series with a 10 MD 
± IVo resistor (-hp- Part Number 0730-0168). Set tho 
DC Standard output to + .015 V. Connect the Standard 
and series resistor to the 410C DCV probe. 

d. Adjust the calibrator and 4I0C to settings listed in 
Table 5-3. Digital voltmetei readings should be within 
the limits specified for each setting. If readings are not 
within limits, refer to Paragraph 5-35, Amplifier Output 
Calibration; recalibrate amplifier and repeat test. 
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Table B-3. DCV Input Reelstcnco Tut 



Mtdal 41 OC 
Range Setting* 


DC Sta«4inl 
VelUge 


Ht«i(134«6A 
Vettage (tetdlB|S 


HeiM 4I0C 
Hfci 


.016 V 


.016 


0.7202 to 0.7801 


10 MO ± 3% 


.05 V 


.06 


0.7202 to 0.7801 


10 MQ ± 3% 


.15 V 


.15 


0.7202 to 0.7801 


10 MQ ± 3% 


,60 V 


.60 


1.33310 1.394 


100 MQ ± 1% 


1.6 V 


1.6 


1.333 to 1.394 


100 MQ ± 1% 


6 V 


5 


1.333 to 1.394 


100 MQ ± 1% 


16 V 


16 


1.333 to 1.394 


100 MQ ± 1% 


60 V 


60 


1,333 to 1.394 


100 MR t 1% 


IBOV 


160 


1.333 to 1.394 


100 MQ ± 1% 


600 V 


300 


0.800 to 0.8S3 


100 MQ ± 1% 


1BOOV 


300 


0.265 to 0.280 


100 MO ± 1% 



B-f1. DC Ammeter Operation. 

5*12. Accuracy T«t (DCA). 

a. Hgure 5-1 describes the test arrangement required 

for this operation. ' 

b. Connect the Model 410C as shown in Figure 5-1; 

.FUNCTION SELECTOR to +DCA; RANGE to 150 
mA. , 

i ' ' 

c. Use 56 Q resistor for R1 and 10 Q resistor for R2. 

d. Adjust dc power supply to obtain reading on dc 

voltmeter spedfied in Table 5-4; change Ri and R 2 ac- 
cording to Table 5-4. ; 

I 

e. ' Model 4I0C should read within limits specified in 
Table 5-4. If not, refer to Paragraph 5-26 for adjust- 
ment procedure. 

5-13. Ohminatcr Opataticn. 

S'14. Obumeter Accuracy Test. 

,a. A 10 O' ± 1% resistor (-hp- Part Number 
0727-0335) and a 10 M ± 1% resistor (-hp- Part 
Number 0730-0168) will be required for this test. 



b. .Set Model 410C FUNCTION SELECTOR to 
OHMS; RANGE to RXIO. 

c. .Set pointer to <0 using rear panel adjustment 
(OHMS ADJ) if required. 

d. Connect COM and DCA OHMS cables across 10 
Q resistor. 

e. . Meter should read 10 0 (± 5*T«). 

f. Set Model 410C RANGE to RXIOM. Replace 10 R 
resistor with 10 MO resistor. 

g. Meter should read 10 MR (± 5%). 

h. If both of these ranges function properly, it can be 
assumed that the remainder will also. If meter does not 
function properly, refer to Paragraph 5-26 for adjust- 
ment procedure. 



S-15. Amplifhr Optratlon. 

5-16. Amplifier Gain Test. 

a. Connect the DC standard output to Model 410C 
DCV and COM cables. 



Tabic E-4. OCA Accuracy Teat 



K10M4IOC 
Rcoge Settiaie 


OC VeltawtM 
Recdleg* 


MeM410C 
Meter Reedieg* 


s 


s 


160MA 


1.4 V 


136.6 CO 144.6 MA 


66 


10 


60 MA 


,4 V 


38.5 to 41.6 MA 


66 


10 


16 MA 


.14 V 


13.65 to 14.65 MA’ 


56 


10 


6MA 


.04 V 


3.85 to 4.1 5 MA 


,66 


10 


1.6 MA 


.014 V , 


1.36 to 1.45 MA 


66 


10 


.5MA 


.004 V 


0.386 to 0.41 5 MA 


66 


10 


160^ 


1.38 V 


133.610 142.6;iA 


66 K 


10 K 


60;iA 


0,46 V 


44.6 to 47.6 |tA 


56 K 


10K 


16^A 


0.138 V 


13.35 to 14.26 /tA 


56 K 


10K 


SilA 


0.046 V 


4.46 to 4.76 aA 


66 K 


10K 


1.6 «A 


0.014 V 


1.3810 1.46 bA 


66 K 


10K 
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b. Connect DC Voltmeter (-hp- Model 3466A) to DC 
AMPLIFIER OUTPUT on rear panel of Model 410C. 
Set DC Voltmeter RANGE to 10 V. 

1 

c. Set Model 410C FUNCTION SELECTOR to 
+ DCV; RANGE to .015 V. 

d. Adjust the DC Standard for + ,015 VDC output. 

c. T1 •*c voltmeter should Indicate from 1.467 V to 
1.533 V. This will verify a gain of lOO, where the gain 
equals Eqc out/Eocin. 

f. If the dc voltmeter does not indicate within the 
limits of step c, refer to Paragraph 5-26 for proper ad- 
justment procedure. > 

5-17. Output Level Test. 

u. A DC Standard and a DC Voltmeter (-hp- Model 
3466A) will be required for this test. 

b. Connect dc voltmeter to dc amplifier OUTPUT on 
Model 4I0C rear panel. Place ground lead between 
Model 410C circuit ground and earth ground tenninals. 
Set dc voltmeter RANGE to 10 V. 

c. Set Model 410C FUNCTION SELECTOR to 
+ DC V; RANGE to 1,5 V. 

d. Adjust the DC Standard to provide -f 1 .5 V. ' 

e. Model 4I0C and dc voltmeter should indicate from 
1.467 V to 1,533 V. 

f. If dc voltmeter does not indicate within the limits 
of step e, refer to Paragraph 5-26 for proper adjustment 
procedure. 

5-18. Amplifier Output Impedance Test. 

a. Connect an external DC Voltmeter (-hp- Model 
3466A) to Model 410C DC AMPLIFIER OUTPUT ter- 
minals on rear panel. 

b. Set Model 410C FUNCTION SELECTOR to 
OHMS position; RANGE to RXIOK, 

I . , 

c. Record voitage indicated on externa! dc voltmeter 
for use as a reference. 

d. Connect a 1.5 kO ± IVo resistor (-hp- Part 
Number 07304)017) across 410C DC AMPLIFIER 
OUTPUT terminals. DC voltage recorded in step c > 
above should not change more than 3 mV, indicating 
that dc amplifier output impedance is within the 3 D 
specification at dc. 

5-19. Amplifier Noise Test. 



Model 4I0C 

a. Connect an AC Voltmeter (-hp- Model 3466A) to 
the DC AMPLIFIER OUTPUT of Model 410C, 

!■ 

b. Set the Model 4I0C FUNCTION SELECTOR to 
+ DC V; RANGE to 1500 V. 

, c. Short the Mode! 410C DCV and COM cables. Ex- 
ternal ac voltmeter reading should be less than 2.65 rnV 
rms (7.5 mVp-p). 

d. Reset Model 410C RANGE to 1.5 V. AC 
Voltmeter should read less than 2.65 mV rms. 



5-20. Overload Recovery Test. 

a. Connect the DC Standard output to Model 41 OC 
DCV and COM cables. 

b. Set Model 4I0C FUNCTION SELECfOR to 
+ DCV; RANGE to .15 V. 

c. Adjust the DC Standard for +0.15 VDC: note 

reading on Model 410C. 

1 

d. Readjust the DC Standard for + 15 VDC output; 
wait 5 seconds for complete saturation; then switch 
voltmeter calibrator back to +.15 VDC output. Note 
time requir'd for meter to return to original position. 

I 

e. Recovery time should be less than 3 seronds. 

f. Repeat this same Overload Recovery Test with the 
4 IOC set for -DCV and the DC Standard set for 
-DCV. 

5-21. AC Rejection Test; 

a. An AC Calibrator (-hp- Model 745A) and an RMS 
Voltmeter (-hp- Model 3466A) are required for this test. 

b. Set 4I0C FUNCTION SELECTOR to -DCV; 
RANGE to .015 V. 

c. Connect the AC Calibrator output to Model 410C 

DCV and COM cables and input of rms voltmeter. Set 
rms voltmeter to read 10 V, j 

d. Adjust the AC Calibrator to provide 3,18 V (4.5 V 
peak) reading on ims voltmeter at 50 Hz. 

e. Model 4I0C should not read more than 2.25 mV 
verifying 66 dB ac rejection at 50 Hz. 

f. Increase frequency to check ac rejection about 60 
Hz. 

g. Switch Model 4iOC FUNCTION SWITCH to 
+ DCV and repeat steps e and f. 
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TEST PSaLLftTOa 




Ap4IOC 

ELECTRONIC 

VOLTMETER 



0 'S 

OoooO 



IduroA 

t/llOMC 



Fleurs G-2. Lovi Frsqueney Rssponw Test 



5-22. AC Voltmeter Oporstlon. 



Telila S-5. AC Accursey Test 



• CAUTION; 



Hhen •neoiwnni' ac voltages, do not permit 
ac ground Jumper of Model 4I0C AC Probe, 
to contact ungrounded side of ac source or 
serious damage to 4I0C will result. 



WARNIKG 



Hazardous voltages used in some of the 
following tests. 

5-23. AC Vollmeler Accontcy Test. 

' a.i Set Model 4lOC RANGE to 0.5 V. Short the input 
of the AC Probe. Adjust ZERO vernier for zero pointer 
deflection. 

b. Connect ACV probe to the AC Calibrator (-hp- 
Model745A). 

c. Adjust the AC Calibrator for 400 Hz output. 

tJ. Set Model 410C FUNCTION SELECTOR to 
ACV; RANGE to 500 V. 

e. Adjust the AC Calibrator to settings listed in Table 
5-5. Model 4I0C should Indicate readings witiiin limits 
spedfied. If not, refer to Paragraph 5-36 for corrective 
action. Record Model 410C reading w/ith 0.3 V input. 

NOTE 

I ; 

The frequency response tests are performed 
using reference voltage obtained with 0.3 V 
input. ' 



Vohoetsr CalSirate; 
400 Hz 

Valtzsa Soteetieo 




4iOC 

RutiaES 

285 to 316 V 
146.5 to 164.6 V 
48.6 to 61.6 V 
14.55 to 16.46 V 
4.86 to 5.16 V 
1,46510 1.645 V 
0.486 to .616 V 
0.286 to .316 V I 



5-24. AC Voltmeter Low Fretiaenty Response Test. 

a. A Test Oscillator (-hp- Model 652 A), a ENC-to- 
Binding Post Adaptor (-hp- Part Number lOllOA) and 
a 50 0 Feed-thru Termination (-hp- Part Number 
1 1048C) are required for this lest. 

b. Connect Model 4I0C as shown In Hgure 5-2. 

c. Set Model 410C FUNCTION SELECTOR to 
ACV; RANGE to 0,5 V. 

d. Set Test Oscillator frequency to 400 Hz. and ad- 
just amplitude to give same 410C reading as recorded in 
Paragraph 5-23, step e, with O.S V input. 

e. Set Test Oscillator REF SET to convenient level. 



f. Adjust frequency of Test Oscillator to various car- 
dinal points between 20 Hz and 10 MHz, resetting 
amplitude to reference level set In step d for each fre- 
quency. Model 410C readings should be the same as the 
reading set at 400 Hz in step d ± 10V» from 20 Hz to 
100 Hz and ± 2Ve from 100 Hz to 10 MHz. 







Maintenance 



Model 4I0C 



S-25, AC Voltmeter Fivqucacy Response Test. 

a. A VHF Signal' Genetator (-lip- Model 608E), a 
UHF Signal Generator {-hp- Model 612A), a Probe-T- 
Conncctor (*lip- Model 1 1042A), a Micropotentlomecer 
(Ballantine Model 440), and a DC Voltmeter (-hp- 
Modet 3<i4i6A) are required for this test, Figure 5-3 
describes test arrangement to be used. 



NOTE 

, 77/e mlcropoleniicmeier must have the pro- 

per radio! resistance and current rating to 
deliver 0. SO Vat its output, 

b. , Set, VHP oscillator output to provide output to 
Model 4I0C rending recorded in Paragraph 5-24, step f, 
with ,3 V Input; frequency to 10 MHz. Record dc 
voltmeter reading for reference. 

c. Vary VHP oscillator frequency from 10 MHz to 
"480 MHz rhalntalnlng reference dc voltmeter reading by 
readjusting VHP oscillator output. Model 410C reading 
should be the same as the reading set at 400 Hz In 
Paragraph 5-24, step d, ± ,2*7# at frequencies to 
50 MHz, 0 to -4% from 50 MHz to 100, MHz and 
± 1.5 dB at all higher specified frequencies. 



d. Replace VHP oscillator with UHF oscillator in 
Hgurc 5-3. Repeat steps b and c for UHF oscillator out- 
put frequencies from 480 MHz to 700 MHz. 

I WARNING I 

IpWgfHfaKCTaETMFTO 

Calibration described herein is performed , 
with power supplied to the Instrument, and 
protective covers removed. Such 
maintenance should be performed' only by 
service trained personnel who are aware of 
the hazards involved (for example, fire and 
electrical shock). 

Socket for A3 board has dangerous voltages 
(+270 V, +175 V, and +140 V), See 
Schematic 5-8, 

I 

5-26. ADJUSIMEKT AM) CAUBRATiOH PROCEOURE. 

5-27. The following is a complete calibration procedure 
for the Model 4I0C. These operations should only be 
performed if it has teen determined by the Performance 
Tests, Piragraph 5-5, that the Model 410C is out of ad- 
justmenr. If the procedures outlined do not resolve any 
discrepancies that may exist, refer to Paragraph 5-40, 
Troubleshooting, for a possible cause and recommend- 
ed corrective action. 



I VHF 

SIGNAL GENERATOR 

hp eoae 
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Figura 5-3. High Frequency Rssponsa Test 
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5-28. Disconnect the ac power from the Model 4I0C. 
Remove the top and bottom covers and the two side 
panels from the instrument. Refer to Figure 5-4 and 5-5 
throughout this proctxlure for adjustment locations. 

I > 

5-2S. Power Supslv Teat 

a. Apply power to 4I0C. 

b. Refer to Table 5*6 end Figure 5-7 for Power Supp- 

ly test points and typical voltage values. Measure dc 
voltages between COM lead and designated location on 
A7, 1 



Tabei E-0. Power Supply Test 





Iwitfcn M AT 
(FlovnS^S) 


TtUraaco 


+ 33 V 
+ 6 V 
- 9 V 


Junction of CR6 and R4 
926 

Junction CH7 and R7 


± 8..0V 
± 0.6V 
i l,BV 



5 30. Amplifier Current Aiijustmont 

■ ;■ 

a. Connect , a 3466A voltmeter or equivalent 
voltmeter with an Input impedance of 10 M ohms or 
greater across A3R7. 



5-3t. DC VOLTMETER CALIBRATiaN. 

6*32. DC Zoro AdjustinonL ; 

a. Set Jyfodel 4I0C FUNCTION ' SELECTOR to 
+ DCV and RANGE switch to 0.5 V. 

b. Short the DCV probe to the COM lead. 

c. Set the DC ZERO adj. control at the back of ‘he 
Instrument its center position. 

, d. Adjust the Zero Adj. pot A3R6 on the A3 
amplifier board till there is no meter movement when 
the FUNCTION SELECTOR Is switched from -DCV 
to +DCV. 



i 

6-33. DC Full Scale Adjust 

a. Connect the Model 4I0C DCV and COM cables to 
the DC Standard output terminals. 

b. Set the Model 4 ICC FUNCTION switch to the 
+ DCV position and the RANGE switch to the .015 V 
po^iition. 
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TOP OF A3 



Asns 



A3 



i I 

^ A3RIO 




A3R30 




Ftcurs S-6.'A3 Board Adjuitment Locatloot. 



e. Using Table 3*7 os a guidc» adjust A6RI8 to a set* 
ting wtiich' witi provide the best overail fuU scale 
readings on the O.OIS V, O.OS V, 0>15 V ranges. Adjust 
A3R30 for the best overail full scale readings on all 
ranges above 0.15 V. , » 



S>3B. Ai^pllfiar Output Calibrotian. 

a. Set the Model 4I0C FUNCTION SELECTOR 
switch to the + DCV position and the RANGE switch to 
5.0 V. 

b. Connect the 410C DCV and COM ieads to the DC 

Standard. Set the DC Standard for a voltage output of 
5.0 V. I 

c. Connect the 3466A voltmeter to the DC 
AMPLIFIER OUTPUT terminals on the back of 410C. 

d. Adjust A6P.20 to give a 1.5 V dc reading on the 
voltmeter. ' 

NO.^ 

The amplifier output will give a negative 
voltage for all negative dc and ac inputs. 

E-38. AC VOLTMETER CALIBRATIOH. 



NOTE 

A6R18 must be adjusted b^ore A3R30 
because A6R18 affects all ranges, and 
A3R30 only qffects ranges above the 0.15 V 
range. 

Tahlo 5*7. QCV Calibration ProMdiirs. 






K*4sl 4IQC 
Hiitgs Sittings 


DC Satifard 
Voitsjrt 


Hs4«l4lCC 
Mstsf AnUngs 


gillsstmtst 


.016 V 


.015 


.0147 to .01 63 V 


A6R16 


.06 V 


.06 


.040 to .061 V 


A6R1S 


.15 V ' 


.16 


.147 to, 163 V 


A6RI8 


.6 V 


.6 


.49 to ,61 V 


A3R30 


1.6 V 


1.6 


1.47 to 1.63 V 


A3R30 


6V 


S 


4.910 6.1 V 


A3R30 


16 V 


16 


14.7 to 16.3 V 


A3R30 , 


60 V 


60 


49 to 51 V 


A3R30 


160 V 


160 


147 to 163 V 


A3R30 


600 V 


300 


290 to 310 V 


A3R30 


1E00V 


300 


270to330V 


A3R30 



S-34. fllmtmotor CoiibrcifoR. ’ 



a. Set the Model 410C FUNCTION SELECTOR 
switch to OHMS and the RANGE to RXIOM. 

b. Short the OHMS and COM leads together. The 
Model 41QC should read zero. If it does not» recheck the 
DC ZERO ADJ (see 4*32). Check for a zero reading on 
ell ranges. The RXIO range should read about 0.1 ohms 
which is the resistance of the leads. 

c. Disconnect the OHMS and COM leads. Adjust the 
OHMS ADJ (4I0C rear panel) for a reading of infinity. 

d. The meter should indicate infinity when the range 
switch is changed to other ranges. 

5-8 
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5*37, An AC Calibrator (-bp- Model 745 and 746 or 
equivalent) is required for the AC Voltmeter calibra- 
tion. 

S-38. AC Zoro AiQuit 

a. Insert the telephone 'plug from the II036A AC 
Probe into the AC Probe receptical on the Model 410C. 
Set the FUNCTION SELECTOR switch to the ACV 
position and the RANGE switch to 0.5 V. Allow 5 
minutes for the diode In the AC Prot% to stabilize. 

b. Set the AC Zero vernier, which is concentric with 

the FUNCTION SELECTOR switch, to the «nter of its 
roatatidn. ^ . 

c. Short the Model II036A AC Probe tip to the AC 
Probecommon. 

. d. Adjust A3R3I for a Model 4I0C meter reading of 
zero. ' ; 

^ ‘ , j ■ . ' I 

e. If necessary, use the ZERO vernier os a fine 
adjust to obtain the Model 410C meter indication of 
zero. 



5 39. AC Full Sealo Adjuit 



[CAUTION- 

When measuring ac voltages, do not allow 
the ac ground lead of tkedl036A A C Probe 
to contact the ungrounded side of the ac 
source or serious damage to the Model 4I0C 
will result. 



a. Connect the Model 4I0C AC PROBE (1 1036A) to 
the output terminals of the AC CALIBRATOR. 



BSg a gj B.e 
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b. Set the Model 4I0C RANGE switch und the AC 
.CALIBRATOR to the settings outlined In Table 5*8. Set 
|the colibrator frequency to 400 Hz. Adjust the ap- 
propriate control for the required Model 4I0C reading. 
This completes the calibration procedure. 

^ Tabla 5-B.'AC Full Suit Adjust 



— 

Mo4«l4IOC 

ntDfe 

! ’ ,■ 1 


VpliaicMr 
CfliBnttr 
AC Vduyt 
Stflingt 


MtM 4I0C 
t 3S 


Ai^ntmut 


.6 V 


' .60 


,6 V 


A6R3 


' 1.6 V 


1.5 


1.6 V 


A6R5 


B V 


5 


6 V 


A6R7 


•1BV 


16 


, 16 V 


A6R14 


•6CV 


60 


60 V 


A8R14 


r.iBOV ' 


150 


160 V 


A6R14 


•BOOV 


300 


300 V 


A6R14 



' *A6R14 is proper adjuitmcm ot Model 4 IOC tor RANGE 
I settings from 1 6 V ac to 600 V sc. Select proper A6R14 
setting which will provide best oversti results for these 
' ranges. 
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Maintenance ^described henin ts performed 
with power supplied to the Instrument, and 
protective covers removed, \Such 
maintenance should be performed only by 
service trained personnel who are aware of 
the hazards involved (for example, fire and 
electrical shock). Where maintenance can be 
performed without power applied, the power 
' should be removed. . ' ' 

' i, , ; , ’ . - 

before any repair is completed, ensure that 
oil safety features are fmact and functioning, 
and that all necessary parts are connected to 
their protective grounding means. 

I . /■ ' 

Afc/e that the socket for the A3 board has 
dangerous voltages (+270V, +175V and 
+ 140V). See Figure 5-8, Amplifier 
>'■ Schematic. ‘ \ 

Troub^hootlng. 



ll: 



S-llt Preliminary Troubleshooting. Before, you 
, disaJsemble the instrument for troubleshooting, check 
the Model 4I0C on Ecveral functions and ranges. This 
can frequently lead or point to the source of trouble. 
For example, if thq Moder410C fails on ait ACV ranges 
•but work* correctly on all DCV ranges, the failure may 
lie in the 1I036A AC, probe or perhaps in the Input 
switching network. If Ike problem exists only in the 
OHMS measurement mode, you should check the 
OHMS current source {i.c. A2RI, R2, R34; A7R10; R3 
(rear panel) and the + 6 volt supply). 

5A2. Remove the power cord and top, bottom and side 
covers from the 410C and conduct a thorough visual In- 
spection of the instrument. Look for overheated or 
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loose compdnentV, loose connections, or any other ob- 
vious conditions which might Indicate the source of 
trouble. You .may wish to pull out the A3 board for a 
closer inspection. The A3 board edge connector con- 
tnas may be cleaned by rubbing them with a common 
pencil eraser. ' , , ' ' 

i 

6-43. Powsr Supply Tmublnhooting. 

5-44. A chart showing some of the more pertinent 
voltage and resistance values for, the A7 Power Supply 
circuit board Is given In Figure S-6. This chart and the 
power supply schematic (Figur-/ 5-7) m-iy be used to 
troubleshoot and diagnose the power supply. 

5‘45. Amplifiar Troubissbootin'/ 

5-4d. When analyzing amplit/er problems, refer to the 
Block Diagram in Figure/ 4-1 and the Amplifier 
Schematic in Figure 5-8. Check all of the eleven DCV 
ranges to see If the Input ajienuator/switching, the A3 
Amplifier Assembly, and, the feedback/switching are 
functioning correctly. Pc-rform these checks In the 
following manner. / 

a. Set the 410C Function Selector Switch to the 
+ DCV position. / 

b. Connect a dc voltage source (Systron Donner 

Model M107 or equlvulem) to the DCV and Com leads 
ofthc410C. / ' 

c. Connect ,n dc /ultmeter (-hp- Model 3446A or 
equivalent) to the f/C Amplifier Output terminals on 
the 410C’s back pa id. 

'/ ‘ , 

d. The DC Amplifier Output should read 1.5 V dc 
for each range with a full scale Input. If the readings are 
not correct for tjl of the ranges, check the input at- 
tenuator/switching and feedback circuit paths for the 
defective range(s). (The Systron-Donner Model MI07 
has a maximum output of 300 V dc so readings for the 
500 V and 1 500, V ranges will be less than 1 .5 V dc unless 
a higher dc voltage source Is used). 

e. If all of the ranges read Incorrect, check for + 15 
mV dc on pin I of the A3 board. If this reading is 
wrong, check the Input attenuaior/switching. 

f. If the reading at pin 1 is correct, short pin 1 1 to pin 
7 on the A3 board. If the voltage on pin 7 reads + 15 
mV (^plifier gain of 1; normal gain of aropliHer Is 
100), the feedback circuit is defective. If pin 7 does not 
read + 15 mV, op amp U1 Is most likely bad. 

6-47. Schcflistie Diagrams. '' 

5-48. The schmatic c‘agrams (Figures 5-7 through 
5-16) are divided into two groups: The Detailed 
schematics and the SimpU'ied schematics that show the 
signal flow for the four neasuremenl modes of opera- 
tion (DCV, DCA, Ohms, and ACV). A pictorial wiring 
of the Function and Range switches is also given. 
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FfEurs B-G. Power Supply Msasursmonts. 



GENERAL SCHEMATIC NOTES 



1. 

а. 

3. 

4. 

б. 



SWITCHES ARE SHOWN IN FULL CCW POSITIONS, 



P/0 -PART OF. 



1 



CAPACITANCE IN MICROFARADS AND RESISTANCE 
IN OHMS, UNLESS OTHERWISE SPECIFIED. 

- EARTH GROUND, - CHASSIS GROUND. 

^ - CIRCUIT COMMON (FLOATING GROUND). 

’ INDICATES AN ASSEMBLy. ALL 

COMPONENTS’ LOCATED ON AN ASSEMBLY ARE 
PREFIXED BY THE ASSEMBLY DESIGNATION (•.a., R3 



6. INDICATES SUBASSEMBLY. 

7. — — — — — INDICATES DC FEEDBACK. 

B. O 'NCICATES panel ADJUST: INDICATES 

SCREWDRIVER ADJUST. > ^ ■ 

0. \232/INDtCATES WIRE COLOR USING STANDARD 
COLOR CODE. (•■0., 0 - WHITE, 3 - ORANGE. 7 - 
' VIOIET.) 

, ■ I 

10. • OPTIMUM VALUE SELECTED AT FACTORY. 

AVERAGE VALUE SHOWN. 
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Figure 5-7. Power Supply Schematic. 
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Maintenance 



MudcUtCK 



BOOT> AC PROBE 
11036-42101 




TUBE SOCKET & CABLE ASSEMBLY 
11036-62101 

RETAINER RINCi 
4100-21F 

SPRING 

004 10-67901 / 1460-0006 

DIODE CONTACT 
410B-21P-1 

GROUNDING CLIP 
4108-21H 

SLEEVE 
410B-21E 



PROBE CONTACT BODY 
n036-e9602 

PROBE HEAD 
00410-42102 



AC GROUNDINO JUMPER 
11036-69601 



Figure S-9. Model 1I03BA AC Probe (Exploded View}. 
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NOTES 

1. Unins oth*fwisi sp«ci(l«d. resiltanc* In ohim. Capaeitonee in 
nilcrorjradL 

2. t valua o( A8C2 tnciudaa proba lead capacity. 

3... Indicatas an assembly. All components located on any 
assembly are prefixed by tha assembly designation la.g., Rl on 
assembly AS faecomas A 8R 1 1. 



figure S-10. Model I1D36A AC Probe Sshemotie. 
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Figure 5 'I2. Input Range and Function Switching Schematic 









Figure 5*14. Simplified Schemiitic, DC Voltage Measurements; 
, 5-19/5-20 




SECTIOfll VI 
REPLACEABLE PARTS 



6-3.‘ Miscelianeous parts are listed at the end of Table 
6-3. ■ 

8*4. OKDEniKG INFORMATIQK. 

6-5, To obtain replacement parts, address order or in- 
quiry to your local Hewlett-Packa^ Field Office. (Field 
Office Locations are listed at the back of the Manual.) 
Identify parts by their Hewlett-Packard Part Numbers. 
Include instrument' model and serial numbers. 

B-6. fcOHlISTED PARTS. 

6-7. To obtain a part that is not listed, include: 

a. Instrument Model Number 

b. Instrument Serial Number 

c. Description of the part. ' , 

d. Function end location of the part. 



Table 6-1. list of Abbreviations. 




8-1. lUTROOUCTIOK. 

6-2. This section contains information for ordering 
replacement parts. Table 6-3 b'sts parts in alphameric 
order of their reference designators and indicates the 
description, -hp- Part Number of each part, together 
with any applicable notes, and provides the following: 



a. Total quantity used in the instrument (Qty col- 
umn). The total quantity of a part is given the first time 
the part number appears. 

t ^ ■ 

b. Description of the part. (See list of abbreviations 
in Table 6-1.) 

c. Typical manufacturer of the part in a five-digit 
code, ^ee Table 6-2 for list of manufacturers.) 

d. Manufacturers part number. 




Replaceable Parts 



Table S-2. Cede List of Menufacturors. 



IliNfutcfir 

Ka Mutfeetun Ituat 

>10027 SchurrtfAGH 

008S3 Sii'isomo Elect Co. 

0tl21 AtbrvBradlOv Cc. 

04713 Motorola Semiconductor Products 

0708B Kelvin Electric Cu, 

07263 ' FeircNId Semiconductor Corp, DIv. 

08806 GE Co. Miniature Lamp Prad. Dept. 
i 09023 Comell-Dubilier Etek Dlv. 

09134 Taxe* Capacitor Co. Inc. 

10582 CTS of Asheville Inc. 

11602 TRW Inc. Boone Dlv. 

14936 General Instr. Semlcon Prod. i 

16654 VLN Corp. Victoraen Inst. Dlv. 

19701 Mepco/Elecua Corp. , 

26366 Cries Reproducer Corp. 

26742 Methods Elactronica Inc. 

27014 ifstl Semiconductor Corp. 

- 2C480 Hewlett-Packard Co. Corporate Hq. 

26620 Heyman Mfg. Co. 

30983 Mepco/Electrs Corp. 

34263 CTS of Brownsville Inc. 

66137 Spaulding Rber Co. Inc. 

56269 Sprague Electric Co. 

70371 3-M Trch Ceramics Products Dlv. 

71400 Buaeman Mf g. Dlv. of McGra w Edison Co. 
71786 TRW Elack Comp. Clinch Dlv. 

73138 Backmsn Inati Inc, Hellpot Dlv. 

73734 Fedaral Screw Products Co. 

76916 Utrlefuae Inc. 

76864 Oak Ind. Inc. SW Dlv. . 

78169 Illinois Tool Works 

78653 Tinnerman Products 

82389 < Switchersft Inc. 

83269 Parker Seal Co: Olv. Parkar Hannilln 
84411 ' TRW Capacitor Dlv. 

91637 Dale Electronics Inc. 

91260 Connar Spring & Mfg. Co. 

9791 3 Induetrtal Electronic Hardware Corp. ’ 



Luiem, SW 
Pickens, SC 29671 
Mllwaukne. Wl 63204 
Phoenix, AZ 85062 
VanNuye,CA 91401 
Mountain View, CA 94042 
Cleveland, OH 44112 
SanfonLNC 27330 
Houston, TX 77036 
Skytand, NC 28776' 
Boone. NC 26607 
Kleksville, NY 11B03 
Cleveland, OH 44103 
Mineral Walls, TX 19701 
New Rochelle, NY 10P02 
Chicago, IL 60656 
Santa Clara, CA 85061 
Palo Alto, CA 94304 
Kantworth, N3 07033 
San Dtago, CA 92121 
Brownsville, TX 76520 
Tonawands, NY 14160 
North Adams, MA 01247 
Chattanooga, TN 37406 
St. Louis, MO 63107 
Elk Grove VIge, IL 60007 
Fullenon, CA 92634 
Chicago, IL 60618 
Des Ptstnes,TL 60016 
Crystal Uks, IL 60014 
Elgin, IL 60126 
Cleveland, OH 44101 
Chicago, II 60630 
Lexington, KY 90231 
Ogallale, NE 69163 
Columbus, NE | 68601 
San Jose, CA 96112 
Now York, NY 10012 



6-2 





Roferenco 

Ces{gnatfon 



HP Part 
Number 






06t;-S6M 

2709-DII9 



077l>fl0Q4 

07I7-01H 

0771*000% 

077 S- 001 I 



OH' Oil 
072 i 4^71 

0710*0171 

0727-0%H 

D777*0%H 

0777*0%57 

0727*0%H 

0727*0%H 

o;i7*o%si 

0777*045% 
0/77-0451 
0777-0457 
0777-0430 
, 0777-0444 

0727*0441 

0727-0440 

0727-0445 

4I0C-200 

4I0C-25A 



0727*0701 

O727-00U 

Q72;-D44» 

0727*0441 

04S7-IOM 

}I 0 Q- 0 H 2 ‘ 



004ie*«6502 

OHO-2204 

4U0-44O2 

OtOe-4402 

nOK -0040 

1901*0040 

1902 - 055 % 

1402*0207 



9111*2045 

0 m* 2 !l 45 

2100-1127 

0691*7670 

0697-6171 

OMl-7145 

0111-7145 

21 C 0 - 1 I 01 

0757-0401 

069B-16U 

2100*5154 

7100*5476 

0611-6245 

0611*1655 

0691*6275 

0611*6725 

0611*1075 



1 



T&w!s B* 3 . Replaceable Parts 



, Description 



IWirCH ASSrMBLYt •UKCTION 

KtrxD c rLK 5n » ii i/jw 

BtFJlO C HK 7»*2 Hil t l\ 0»5W 
hor AsstcNro 

BtfXD <CHH 56 » i • 104 I/7W 
RtVAR WV LIN to K|} r lOi Itf 

BtFKD CDHP 15 pen f 104 1/2W ' 

NQI A55KN£0 

BtrxO C FLH 750 0 t l\ U7V 

SWirCHl ROTARY 4*«eCTrCN 6-PQSinObi 
(FimcricNi 

SWITCH ASSrHOLY: RAHCC 

Rtr*0 C FLH 1 a I I* I/2W 
R:F»D C FIM 10.5 11 14 t/7W 

R:F5D < FIH I U » 14 1/7W 
RiriiD C FLH 19 m t 14 2W 
Kor AS5ICHCD 

RtFXD COHP 10 Ktl t |64 I/7W 

C FtH 7.21 HU i || 1/7W 
WT A5S10NCt> 

RIFXD 6 HU t 0.54 IW 
R:FX0 C FLH 2 HU r Q.|4 |W 

RtFXD C FLH 700 KU t 0»54 I/2W 
RtFRD C FLH 700 KO t ,54 |/2 W 
*:FX0 C FLM 70 K(l t 0.54 I/2W 
RtFKD C FLH 70 RU t 0.54 I/7W 
RrFJD C FLH 1060 (I t 6.56 t/7W ' 

fllFXD C FLM 6000 Q f 0.14 1/7W . 

RIFXD C FLH 2000 0 t 0.54 1/7W 
RlFXO C FLM 700 U r 0.541/7W 
R:FXO C FLH 200 D t 0.54 1/7W 
R:FX0 C FLH 70U ( 14 1/7W 

lUFxD C FLH 70 Q t 14 1/7W . 

RtFXD C FLM 7 rt * 14 1/7W 

r:fxo c FLM 2 a t 177 t# 

R:fxo 0.7 n 

r:fxo o.s 0 

HOT AS51CNKD 

Rr D c FLH 645 0 t IX |/7W 
R.r D € FIM bO Q t 14 1/2W 

R!FKD C FLM 20 [) t 14 1/2U 

RtFXO C FLH 10 1) t It 1/7U 

/ItFxO COMP 100 (t t 194 I/7W 

switch: rotary 5*5FCT|0N n*P0S|TI0H 
<ran;o 

ASUKOlYi amplifier 

c:fxo 100 PF IDOV 
CiFXO .Uf .10 lOflV 
ctrxo .tuF ,10 iQov 

Dioor: SI ,05A lov 

OlOOEl SI ,05A lOV 
OlOOe; SREARDOWN 20V 54 
D|0D!L: 6REAXDOWS I5v 54 

FUSE; 1/K A 

iransistor: jfet dual n-chan 

nr FXB 24.97R .0254 ,75W 
ft: FXD 24.97R ,0254 .75W 
R: TRHR 100 104 17 TURK 
R: FXD 21.blR .14 .125W 
R: FXD 100 .11 .I75W 

r: fxo 2%,r;r ,0254 .75w 
R: FXD 24.97 k .0254. .75W 
, r: trmr ior 164 t; turn 
' R: Fxd loo 14 .125V 
ft: ftXD 47 54 7v 
Rr TBMR Y.5H 764 1-T7N 
R: TfiHR 20 :04 1-tRN 
R: FXD 670A 54 .25w 
Rr Fxn ir< 54 .25w 

2 r: Fxo 6,;k 54 .25v 

Rt FXD 6.2K 54 .25V 
l.j 8i P7D IR 54 .25V FC TC*400/»500 



introducUori to IhUsi-ction for onJ'?nnif mfon.iot^oo 
^indicates focto^ sclpctcd value 










Tab'e B-3. Roplasaablo Parts (Cont’d), 
















Reference HP Part 
Designation Number 



III 



Teble 6*3. Replaceable Parts {Confd). 



Description 



Mfr Part Number 



4 (CONT^O) 

k t ■{PHD C PIM I Hn f U Xnv 
A7 9 I Rtn>D 100 1% »U5H 

2100»0>*IS h X fcfVAR WW LIK 2) 1} t Ut 2W 

NOr ASSKCNCD 

RO 0717*02(1 ^ I t UJV 

W7 0727*QU4 b I UtlPD |/2tf 

Rl 2t00-t$ft7 ^ k RtrtHJt lOK U% > 

R9 O777*0k«0 0 t RtPPO 2>»5K 

M SIOI-IVAO X 1 OVIKM; SP!IT PU(HBUkTON 

S2 31B1>USA 3 I switch; DPOT SLIDE (SLECTOR} 

9IOfl«Oi7» 2 rBAHSrOBHCli; POWER kkS/21DV 

*** •120-liRI 7 k CABtEI POWER J CONOOCTOR 7-1/2 PT» |!ohO 

*0^ . k20o-oo^A 1 I socKirc rRANSksioR to-j 



9 IST 7 OC^|( 2 - 120 ^>F 

ISJOk HPR-r-k 
IOSI2 kl7 

9IST7 DC6*l/2-lS 
9IM7 OCS-l/r*kS 
kOSI2 117 
9kfi$7 DCS-k/2«IS 
7SIS>» Sl-SSMO Il2k-AIH 
I2M9 llA-k2Vl;t> 

2IRI0 9kOO-Oi;s\ 

2l<iia 1120-lkM ' 

979SI LSrk$02-l ' 



^ . 'i i 

\ ‘ 



‘ V I ; : ' 



, I ' 



1 

'^¥.n ' I ■ y 



'('i' V-' V 'v;' 
’.\1' Vi' ■' 



1, : H 

■'v' 

'"■■I 
I I ■ 




i 



;v -i\ 

'I \ ' 

T^!h 

; . ,y' V 



s'>''V 'V 



'. • ! 1 



1' 1 


' ^ intfDd|McUon to UlU section for onlei^nK tnformation i 

\ *lrulicotPr|fRCtory selected value 1 . 1 it 

' ' ■ 1 ■■ S’- V ■ -1 ’ . 


i- 


. i ■ 
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j: r \ 

■s 

. V 


, ’ '■ 1 ■ a 

■ 1 ■ H i ; , V’ ■ V ' ' . 

- 1 , II ^ ■ , 1 1 -1,! , 1 . ■ ! 


' a : 










Toble 6'3. Raplaceable Parts (Cant'd) 



Reference 

Designation 



HP Part 
Number 



isio*ooir 

0]<r0>0m 

moc-iio 

0 fl^) 0 *Ql ]02 

AIQC»I 7 A 

t}DO*OOl| 

\MO*OI }91 

0A00*Q019 



A 10 R- 7 IP 

ino*oo 5 i 

CQ(>lQ-fi‘il 07 
‘ 900 C S 57 I 

5060 * 0/77 

9 osa«^o;o 3 

i6S9*9J99 

1400*0019 

0340 * 001 ^ 

OJ40*009t 

kS2o*oook 

0 ) 40*0007 

0 ) 70 - 0 U 7 

0370*0113 

0370*0334 

0360*0010 

0 ) 60»0007 

0360*0047 

7760*0003 

7470-0003 

7170*0003 

7930*0006 

7930*0001 

7930*0037 

7930*0031 

0390*0039 

0390*0057 

! 

4 | 0 C* 4 JA 

0340*0360 

1733*0709 

00430*47101 

00430*47307 

4309*2IP 

7700*0006 

7700*0034 

7370*0001 

7390*0007 

7379*0007 

7 ) 70*0003 

4300 - 23 E j 
1460*0006 I 
3490 - 00)3 



Description 


Mfr 

Code 


Mfr Part Number 


HtSCELLANrOUS 




. 


CLIP: CROUND 


71713 


437-11-11*093 


siNoiNC posr 


71410 


1310*0064 


BtNDiNO POST ASSEHBkT 


71410 


1310*0087 


IKSUIAIOR DIhMKi. PUSr 


20410 


0340*9757 


sourt AC PL'JG CP/0 ItOilKA) 


21400 


11036*47107 


SOOTt At PROOe CP/n 3I0)6A) 


7I40D 


11056*47101 


soort. CABLE 


21400 


4k2A*t)A 


DRACRCr! SWITCH CUSCO WITH AS COnhCCTOO 


21400 


410C*12Q 


bracket: cover RCrAlNCR 


21400 


90419*03707 


saACAcr: cormccTOA cusco with as ccmiicioa) 


21400 


4I0C-37A 


BUtHlNOt 3NSUVATOR (USEO WITH Q3) 


76363 


974 SPECIAL 


OUSHJNO: PANEL CUSED WITH A3S3 AMO A337) 


70320 


SB-437-4 


SUSHtNC: STttAtN RELlCP 


21410 


9400*0039 


1 






chassis: thanspobher 


21409 


410C.3A 


CLIP: CAOUNOINC (P/O tl036A> 


20.410 


4|0B*71H 


contact: DIOOE (P/O 33016A>< 


20400 


410B-21P 


couples: sMiTCM*RorAftr 
cover: side 


;4IS4 


I639I-H3 


20440 


5QOO*H563 


cover; top CRCQUIRCS > BRACkcTS 09S10-01>S> 


20409 


90410*64307 


cover: botioh 
FOOT A53E/tftLT 


20419 


3D09-R3/I 


21400 


5060*0777 


»RAH£S SIDE 


20419 


5060*9705 


tINCe CUSCO WTTH T31T STAND) . 


70410 


5040-0709 


insulator: clip CP;0 33036A> 


20410 


moo-ooEs ' 


insulator: binding post double 


21410 


9140*0066 


insulator: binding post triple 


21410 


9)40-0093 J 


insulator: capacitor cused with C1*CI) 


36157 


HP 


insuiator; ccrahjc STASborr 


/Ol/I 




(NOB: BlAOt baa concentric 


Tl4i0 


•)37Q*03 37 


(NOb: alack bar w/arrow 


20410 


9370*0335 


^nob: red w/arrom 


21410 


0579-0334 


.ug: solder lock il 


71111 




cug: solder, 130 


70119 


2501-10-90 


lug: solder 90* 

‘4UI: HER 4*40 K 3/4 IN. 


71169 


OBD 1 


21410 


2760*0003 


4ur: hex 6*57 X 3/36 IN. w/lock 


71333 




■sur: HEX 30*37 X 5/6 IN. 


73754 


000 


4UT: HEX )l/4-37 X 5/t IN. 


TSM^ 


1000 i 


VUT: HEX 1)/8*57 X 1/7 IN. 


73734 


OBD 


vut: her l/E-ll X tt/IS IH. 


71333 


r6600-653*24B 


SUT: HER >/>'3R X It/lb IN. 


75913 


905-37 


‘4UT: SPEED 6-57 


7133; 


CIIOO-657-3 


wt: speed 6-37 


76353 


C692D-652-4 


plate; insulator CUSED with AISI and A3S7) 


20410 


4I0C-4IA 


IK3ULATOR*XSTR T»»RH*CNDCT 


71410 


9340-0369 


plus: telephone ?P/D II036A) 


67309 


2P-I297 


probe: contact oddy (p;o 3io36a> 


16420 


00410*47303 


probe head CP/0 M036A) 


76460 


00419*41307 


ring: AerAINER <P/0 3IOI6A) 


76460 


4195*237 


screw: HACHINE 4-AO X 3/B in rh 


73734 


OBD 


screw: HACHINE 4*40 X 9/16 In Rh 


75754 


OBD 


screw; HACHIKE »•$> X I/R IN. R|l> 


7)7)4 


09D 


screw: HACHINE 6*37 X S/16 IN B>4 W/LOCK 


7)734 


OBD 


screw: hachjng 6*37 x 3/0 in fh 


73714 


OBD 


screw: HACHTNE, 6*37 X 1/T IN PH 


JSMV ' 


OBD 


SIPEVE (P/O II036A) 


26460 


410B*23E 


SPRIMS; DIODE CONTACT CP/0 ItOSSA) 


91269 


OBD 


stand: TILT 

' 


91269 


9BD 



See introduction to this section for ordering information 
*tndicotes factory selected value 










Referonce 

DeiignQUon 




Tebld 6'3. Roplacoable Parts (Cont’d), 



Doscriptfon 



SUPPORTS CUCUir BOARD (USED WltH A)) 

TESr LFAO ASSEMBlYt COM 

TESE trAD ASSChBLYt OrA * OHMS 

rCM LrAO A^StXCLVt DCV OhCU'DC^ R|) 

nilH( HUER 

tUBEl SCCtl\ AMO CABit ASSEMBLY 
(P/0 U036A) 

WASHEBt PEAT |( 

VAShEBt FIAT 3/1 IN, ID 
O^Sir/iLFUSC tlOLtEP 
VA'5HlR| LOCK H rXTCRMAL 
WA^hERt LOCK INTERNAL 
VALHtRt LOCK I L SPLIT 
WAlHCBt LOCK »$ COCNTCPSIJNK 
WA&KCRt LO<K MQ mreRKAL 
WA|)4!RE LOCK UQ INT/EKY 
WASMRt LOCK I/A JN INTERNAL 
WASNCRE LOCK 1/B IN ID 
wASHERi LOCK in IN mrCRSAL 
VASHERt NrOPtENE 

hur - tirR - w/LKWR b - iT^rno t 

BARRIER BLOCK 3 -TEBK CA| FHLn 

panel: rear 
panel: rBONi 

BPACKEf: CONNECTOR (USED WITH A3 CONNECTOR 

WIRE: RED 3 IN 
wire: WHITC/RED S in 
hire: WHirC/ORANGE i IN 
hire: teliqw/hhite $ in 

KNCB'BaSE 1/2 OBP »2S-IN»IO 

hasher: lk inil t 3/i in 
Nur > hEK * DRL-CHAH 3 / l * 32-rttO 

PDSCNOtDER BODY I2A KAX KDR UL 
FDSCHOIDIR CAP IZA MAX FOR DL 
rOSEHOlDER NUT IZA MAX FOR UL 
Fi'KEHOLOER COMPONENT FOR USE ON 



Mfr Part Number 



AldC * 6SA 

AIOC^ZIO 

AlOC-ZIC 

<^:'} c•?lA 

30ZO - S4S / 

Ud | 6 > bZ|Ol 



OBD 

OBO 

OBO 

SFIB43 

OFD 

CRD t 
1)10 

ROIO - II>OB 

1 ) 1A 

l)ZO 

IZZR'OB 

)OI-Z 

ORDER BY OCSCRIPTION 
03IO-DOI) 

OORIO-ODZZZ 

OORIO-BAZZl 

OORID-Qim 

I13Q-Q0ZZ 

1130*0037 

m0-0O3E 

1130*04)0 

0310*10)3 

71)0*0077 

OPDfR BY DESCRIPTION 



031. U3I 
ZII0-03E3 
7110*030 
1 ) 00 * 00)0 



See iniroilucliun lt> this auction for onlehn^ information 
*lndicolPS fortory vuJui* 



6 - 776-8 










•1 



MANUAL CHANGES 



I New or Revlaed Item 
CHANGE Id. I 



MANU/\L CHANGES 
■ -hp* MODEL 41 OC 

I ’ 

ELECTRONIC VOLTMETER 

j 

Manual Part, Number 00410*90009 



'■ TW* P»#eJ Chenge the instrument serial numbers to 
which this 00410‘S0009 manual applies frorn "Serial 
Numbers: 0982A22339 and Above" to read "Serial 
Numbers; 0962A22439 and Above". Change the 
NOTICE str^tement from "For those instruments with 
serial numbers C882A22338 and below, refer to 
r^anuaj Part' No, 0041 0-90007.'’ to read "For those tn- 
strumepts with serial ^umbers 0982A22438 and . 
below, refer to Manual Part No. 00410-90007." 1 

' ■ . ' .. / 

■ ■■ , V ' 

Page 6*13. Flgsrs S I eei P^ M. Raplacsaklt Parts. Change \ 
the , A6 Calibration Assembly part number from . 
410C-66B to 004 10-66G0G. |n Rgure 6-8, the change 
shivttd be rhade on both the schematic and component > 
locator. * I i 

■ o ■ , ' i 

- . ’ : 

rags $-13, Eigsrs S I. Change the value of A6R20 from 
300 ohrns to 600 ohms.' , \ , ’ , i 

' - *1 !' 

Page M, RtplattsAls Parts. For A6R20, make the following ' , 
edditions and changes: j i, ' ‘ 

■ , I , 'i. ■ ' . . ' 



Reftrtsce 


•hp* Pin 


c 




peslgsaiita 


NamtMr, 


D 


Oly 


R20 

J 


2100-3361 

i J 


,2. 


1 , 



' '^Oesaigtios . ) 


Mfr. 

Cede 

) 


Mfr. Part Ne. 


R: TRMR 600010% 


73138 


72XR500 


IcHA /UMIERlk ; 




u 



For Serial Numbers 0982A22449 and above with solid 
state amplifier board (A3) P/N 00410J-66502. 

Page 8-7. Paragiipk S-3P. An)plifier Current Adjuttment. 
Cl)ange the paragraph to read: ) 

:'V V ■)' 

a. Coniiect e 3466A voltmeter or equivalent ' 
voltmeter with an input impedance of 10 Mohmi. dr L 
gt eater across A3R7. - j I 

’ k Adjust A3R1 2 so that the voltmeter reads 8.240' 
Vdp: 400 micro amps wililflow through R7'with this ’ 
reading. ' , 

. I 

Page 1-13. Figure' 51. 'Ampilfler Schematic. Change R7 in i i 
the biasing cltcuilry of the main amplifier \o 20.606 
Kohm,' jfs shown in Figure CS1. I i’ 



R5 J 
24.97K1 



I RtO 
fZ4f97K 



Rll . 
!24.97Ki 



R4 

. 24.97K 



R7 

20.605K 



V- , *U.inK ' ■ 

M , . ,««««» 

: ; ' Figsm CSI. Aaiglifisr SckaaulJe . 

'‘1 > ■ 1 • ' ' . ' 

, Page nJ TaMe 8-1. NsglstesHa Pi ts i , 

■* Mime HPPsrt' C »r OtmMm 
Om k mU M ■ Nea»ar ■ D ■ - 

Olint: , 

A1,H7') 0198-7670 9 1 R:FX0 23.69K i 

-i-i- — 'tasw 

AOIfc , 

, A3.R7 { 0698-/371 9 1 R:RXD20.606K 

' ' I .1'% .128 W 



. ■ ) i 



5 March 1982 , 



Supplement A for 0041 0*90009 , 




